INVENTIONS 
DISCOVERIES 
RADIO 
AUTOMOBILES 
AVIATION 
HOME WORKSHOP 


SEPTEMBER Giant plane designed to cross Atlantic in a day 25 CENTS 


$10,000 Prize Contest—See Page 31 


Look for the 
Red Handle 

with the 
Black Heat 


EXCLUSIVELY 


PLUMB 


Black head 


on red handle 
means a better hammer 


EE what PLUMB has done to give particular tool-users tr 


‘a hammer they will appreciate. 
‘A hammer, too, that will retain its good qualities through 
1 lot of hard use. 
‘With its larger face, for accuracy; 
Its shorter neck, for better balance; 
Its claws improved in pulling power; 
Its head specially tempered—hard for 
service, tough for wear— cS) 
AND THE TAKE-UP WEDGE TO KEEP IT NEW. 
‘The Plumb Take-Up Wedge retightens the black head of 
this hammer with a turn of the wrist. It keeps all Plumb 
heads tight on Plumb red handles. 
‘The Take-Up Wedge preserves 
balance and hang and accuracy. 
It keeps Plumb tools (exclu- 
sively) good as new! 


FAYETTE R. PLUMB, Inc. 
Philadelphia, U. S. A. 


DOUBLE LIFE 


[a 
Hammers Hatchets 
Files Sledges Axes 
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Startling/ Revolutionary/ 


. 


Lhese new fiy Zevelopments Of Powel Crosley I 


compact, efficient receiver is an improvement of aus 
‘one tube set, with which Leonard Weeks, of Mi 
heard 0 olar expedition while the rest of 


not only redues 
mum, but radically improves selectivity 
‘more readily 
1800 mil 


ungster whose curio 
to install in the maid's room, or 
leach day, "You can take it on, 
‘aud on Sour busines ourneys—for I 


ior to the higher priced sets, There is 
sound —but no. difference in receptivity, 


Pen Sapte, Hen A Genuine Armstrong Regenerative 


froadeasting Station WLW double circuit recewer 


New CROSLEY Super-TRIRDYNS for 1926 
3 Tubes Do the Work of 5 or 6 
The New Super-Trirdyn Regular 


New Super-Trirdyn Special 
‘The finest development of the famous Crosley Radical Improvements in Other 
‘Tritdyn—b Popular Crosley 2and 3 
Tube Models! 


TRIRDYN 


Combination De Laine 


CINCINNATI 
‘Seo the Grosiey tine at your dealer's Write for descriptive catalog 


© This seat ono 


or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 19, 
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25 cents a Copy; $2.50 a Year 


Popular Science Monthly 


The Magazine of Invention and Discovery 


Published in New York City at 


250 Fourth Avenue 


Coming Next Month 


In the Wild-Animal Hospital—The remarkable experiences 
of a daring surgeon who has performed more than 1500 
operations on lions, elephants, monkeys, and many other wild 
animals. A story packed full of dramatic episodes. 


Long Life to Your Tires—In another entertaining “Gus 
and Joe” story next month, the two proprietors of the Model 
Garage give some valuable tips on how to take care of your 
tires, If you haven't met these two fascinating characters, 
you can make their acquaintance on page 76 of this issue. 


What Radio Set Shall I Build?—That’s a question many 
a radio fan is asking himself this fall. In an article next month 
our Radio Editor will help you answer it. 


More than 200 other fascinating articles and pictures, 
giving you all the news of radio engineering, science and inven- 
tion, strange and unusual things people are doing, together 
with practical ideas for the automobile, the home, the home 
workshop, and the use of tools and machinery. 


|HE world’s most 

yh ‘mysterious man 

‘writing his story for 

POPULAR SCIENCE 

MONTHLY; one of the 

: most fascinating in 
f the whole wide field of 


\ ; science. The secrets 
roan eg ce 


he reveals answer 


Hic erie Avs = 
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A Personal Message 
to Earn More than 


ub, 85, wes seni sorpriaes 
friends by increasing his earnings 
to nearly $200 a week—when a farm hand 
earning only $60 a month begins to earn 
$1,000" month—when a railway mail clerk 
earning $1,600 a year changes his job and 
fearns $1,000 in thirty days—when hundreds 
a others quickly jump from small pay te 
‘magnificent earningy—thea blame yourvelf 
Iya de wo do eually wel 
re is nothing exceptional about any of 
these men, They tel’ you that themaeloce 
‘Many had been clerks, bookkeepers, me 


“Laat month 
Have average 
Gouldatt have Gomme ft without 8 

init." He War, Chicago, 


$1,000 in 30 Days 


“After, ten year nthe rally mal service 1 


First Month $1,000 
the very frst month I earned $1,000 
‘cima inane ery, Winer 


ied 


More Than $10,000 


out traning a enabled me to learn more 


IV. Champion 


City Salesman 
Siiseapoles Mian. 2 


$554.37 in One Week 


‘carningy amounted to $554.37; 
ps over E00 Fs Wyn, Port: 


$100 a Week in Only 3 Months 


Gf Chiengp, ade $100 a month as 


ove, I 


$10,000 a Year 


2, FH, Matiroot.of Horton, Mame stepped into a 


ad 


$iatboo pentce ass SALES MANAG 
Ehorowa fe thi ral 
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By J. E. Greenslade 


chanics, farm hands—in fact, they came 
Fro al wall of lite. “And then in very 

hort period of time they found themselves 
making more money than they. had ever 
dreamed possible. Today they know the 
thrill of money-making 


I Pledge You My Word You Can 
Do It 


What these men have done, hundreds 
have done, hundreds are doing today, and 
‘hundreds will do tomorrow. And you tan be 
fone of them. ‘The same opportunity is yours 
with no possibility of your failing to do 
equally as well if you follow my advice. 

But first let me tell you why the same 
opportunity exists for you. ‘In'12 months 

‘National Salesmen’s Training Associa. 
received requests for more than 43,000 
salesmen from wholesalers, manulacturers, 
and_jobben all 
over the U 
that ist 
train men for Master Salesmanship. 

“There are countless openings for men 
who really know how to sell—unlimited op. 
portunities to make real money. And once 
Jou possess the secrets of Master Salesman: 
ship you, too, can do equally as well as any 
Of the men mentioned on this page. 


A Foolish Notion About Salesmen 

For some reason the average man imagines 
that, in order to, make good in selling, he 
‘musi be 2" bora” salesman. Nothing could 
te further from, the truth. ‘There is n0 
such thing as a “bora’” salesman 

“There are certain principles, certain rules, 
certain seerets to, selling just as there a 
‘certain principles i mathematics and med 
ine. Once you know these principles you 
‘can quickly make good ia the selling pro- 
{ession. 

"And through the National Demonstration 

Method~an exclusive feature of our System 
of  Training-—you_ gain the equivalent of 
Setual experience “in overcoming sales 
problems of all descriptions, ‘Then, through 
the N.S. T. A. System of Electives, you get 


to Men Who Want 
than *7000 Every Year 


the proved selling plans of Master Salesmen 
{nthe line or Hines you want Covell 

Step by atep this remultaccuring system 
of salesmanship training takes you through 
ery phase of wing and secrete of ling 
thar have made milfons of dollars are une 


folded to you ina manner 50 
cosy a oe inmotion 
hen ‘there in the Free. femployment 
Service at your. disposal when "you "are 
‘qualibed and ready. i 


: itso we Sa ally 
fmaker—how the N.S. TA. System of Salen: 
‘manship Ts 


yon ‘a 

When you are qualified and ready. Andie wil 

JBve you miccrss stories of former routine 

Sorkers who are now earning amasing salaries 
‘he coupon 

the turning 


point in your lie. 
NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 


Oe Miahdiog 
‘GuexEo, TLL 


Parsee mtertne irae 
Vea ices wala, 


1 Send me FREE yo rodern Salesmane 
gua [ot tint [cha Become a Stater 


1 ass. 


| 


Occupation 


4 POPULAR SCIENCE MONTHLY September, 1925 


See How Easy it is to Quickly 
Become a Powerful Speaker 


Powerful Speech has shown thousands an amazingly easy way to win advancement in salary and 
Position, «remarkably quick way to gain popularity, standing and mycsesn. You, C00, can quickly 
Eonquer stage fright, sell-consciousmess, timidity and iashfuinem and become a powerful and con” 
vineln 1c who can bend others to Your will and dominate one man or an audience of thousand: 


c, no trick, no mys, Tough Named aM era 
ESteinelng peblc paket "Those who It Is Amazingly Easy to Quickly 
believe that the ability to speak forcefully Become a Powerful Speaker 
long only toa few lecturers are making © Youd mt ne cles aco nx ay = Amazing Book Free 
Sore shat you: toe Mail Coupon 
Srccergtesese, | wae ae 
power ed 
areas tier ot 
ois emote al 
okie pensar, 
coer tye ames 
fr ive mloute tea 
whssoe be ws cir 
Se nue yon ay 


Day Will Show You 


’ sour ‘AMERICAN peal 
20 Michigan Ave. Dept 1366 Chicage, Mt, 


oe a 
Why Powerful Se caeaeeeag” FT nonpy amenscanineryrre 

Speakers Are Always Leaders You Become a Good Speaker— ; ee 
Iiptingas wien athistarintocneindng OF T Don't Want a Penny Soe poe 
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] Will Train You 


It's a shame for you to earn $15 or $20 or $30 

a week, when inthe same cix days Electrical 

Experts make $70 to $200—and do it easier 

not work half so hard. Why then remain in 
the small-pay game, in a line of work that offers no chance, no big 
Promotion, ‘no big income? Fit yourself for a real job in the great 
electrical industry. I'll show you how. 


Be an Electrical Expert 
They Earn n $3,500 to $10,000 a ae 


whvs and where 


bel trical Expert- is pi boas" the 
these Bde arty erg oc myn e is euler iat 
Up-to-the-minute, Spare-Time Home Stud a Practical Seer, 

‘Age or Lack of Experience " oe ar stay Deco Coupon, Ensincee 
doedabestatenceceeecuaearateny foams ewe 
iestran eedl wilpivevosthat 
tenine hay Cures in in Piestriclty i anole 
ryan ae comet creas tee 


Guess Sees een 


rented tet omy = coor, ‘The Man 
LESS: etititine ae 


hig 
outfits sivenffo you — 
no ext 


7 
|| Zhe Cooke” Trained Mars isthe Bi ig Pay Man. 


© This seat on a ra: 


for tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 


$10Motor- Big 


OutfitsGiven to 


every Student 
Nota Penny xtra ost, 


Go into Elect 


| ELECTRICAN “the busines of 


opportunities W 
JOB ie eS 
2 bid RAISE ie 
EE 


Get my Pay-doubling Offer! 
i} QUARANTEE to train. 4 hoe 
tk Cig oad onion as ELECTRICAL 
ExPe AT "Chie Butineer Danton 


Engineer Electrical Division 
AMERICAN SCHOOL 


Dept. E-675 
Drexel Ave. & 58th St. CHICAGO. 
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WORLD FLYERS 
Grected by huge crowds 
twhen they landed al 

ris after fying 17,000 


Daring Young Men 


Needed in Aviation 


Aviation in America is on the threshold of an amazing new development. 
diction of pioneers is now an actualit 

have announced the esta 

capital and business forces in the world are behind this enterprise. 


thment of gigantic ‘commercial 


‘The pre 


—for in the past few months the newspa 


The biggest 
‘And now, even In 


the beginning, thousands of young men are needed. For those who can qualify there 
will be thousands of highly paid jobs which will lead quickly and surely to advancement 


HERE jis. no field of work in 

the world today which offers 

wich amazing opportunities 
to young men of daring and who love 
venture as does Avia- 
tion. Although stil 
its infancy, there is a 
crying demand in Avia- 
tion for young menwi 
courage, nerve and self- 

For those 

can qualify there 
be thousands of 
highly paid jobs which 
will lead quickly and 
surely to advancement 
and success 


Big Opportunities 
Await the Trained 


a qualify “now 
Man npaneiane ‘Quickly ‘for 

Look over the fields weideg bie 
‘of work which are open iy paid jobs 


to the young man today. You will 
find that Aviation is the ONE 
FIELD that is not overcrowded— 
the ONE FIELD in which there is 
lenty of room at the top. Think of 
it! Only 21 years ago Orville and 
Wilbur Wright made the world’s 
first airplane flight. Now airplanes 


PREPARE 
For One of These 
h POSITIONS 


Arrgnmutieal Inatructor 


fly around the world. Yes, Aviation 
offers the same wonderful opportuni 
ties today that the automobile and 

n picture industries did 15 and 

20 years ago. Men who 
got in on the ground 
floor of those industries 
made fortunes before 
up. AVIA- 
TION IS NEW! It 
clamorsfornervy young 
men—and the trained 
man has the world be- 
fore him in Aviation. 


You can 


Sine mya eee 
py igh Pek 
ne Sle 
eo oS 
ere So ek ore 
Se ae ae ee eae 
oe erie be 
Sees 


Ope, student. 8. F. McNaughton, Chicago, sayer 
fice romator, ang what mre 


Personal Instruction By 
Experienced Men 


Men who have had actual experience in 
A 


jon give you personal atteati 
fuide you carelully through your training. 
They select the lessons lectures, blueprings 
and bulletins. ‘They tell you the things that 
are esential to your success, Every lesson 
easy to read and quickly understood, 


Big Book on Aviation FREE 


‘aang hg 
ever knew befure, 
Saya united tinder 
fore the don is exe 


American School of Aviation 
Dept. 1366 
"Aves, Chicngoy Hl. 


deen Michigan Aven Deot ate, Cases, th | 
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FATE 


LE. 


: ARN 
2! eemeag BY DOING 


Etre 


ELECTRICITY 


‘uae by 


No Books Used 
Indi 5 


qe Only‘ JOB THE NEW YORK 

te ELECTRICAL SCHOOL 
AY Traini 40 Weak 1 8, Now ar 

3 Lae Open All Summer 
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DE GUI 


SS es 
Audels Builders Guides give you practical help in your daily work. | Trade School Cours forthe appre 
‘They are easy to read and understand, giving complete inside infor- | journeyman and master. Use the coupon below to order the Gui 
mation on the Building Crafts. Each of these sets isa step-by-step | that interest, ‘Then’ start easy payments if you are entirely vatisfied, 


Audels Carpenters and Builders Guides 4 Vols. $6 


LU Inside Trade Information for Carpenters, Builders, Joiners, Building Mechanics 
and all Woodworkers. ‘These Guides give you the short-cut Instructions that you 
‘want—ineluding new methods, ideas, solutions, plans, systems and money saving sug- 

progressive course for the apprentice and student. A practical daily 

penters everywhere are using 

Better Work and Better Pay. To 


set this assistance for yourselt 


Inside Trade Information On 


o_ath—tay ore 


is and Builders Guides 4 Vo 


four handy volumes, For 
fone Masons, including a 
is a practical Trade As 
of masonry construction 


Young 
SSUPON below and End ext or yoursel, without obligation, 


ri 
sthether thls set will benedt you 


lniide cree Information On 


Sea 


Use FREE COUPON below to examine, without obligation, ths valuable work 


Inside Trade Information On: 


Soldering, solders. tinning. Drainage. iseration, Wat 
int wine, bemina bent 


‘ipper, brass, tees Sere 

simon ste, fame, Joint Pin 

rivanised =~ tne" examples ieckemitiine, 
plate: Sanitation: ayphuas Heating. eos tools 


Audets Handy Book of Electricity 1 Vol. $4 THEO, AUDEL & co. 


is Handy, Book of Practical Es 165 Weet 33d Street 
Ralerente and Study’ Course in on 


‘Sut, without obligation, how 
‘your dally work. 


Inside Trade Information On: 


JoccuraTion 
Aewrioven 
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oney. Making Opportunities 


a ee 
of ces Bee 


etn, free Wk and 


clan ile 


sates ee 


ded ince - Vee ae 
Ea irae 


Another $25.00 | 


IN PRIZES 


To win one of these cash 
every 


“What ‘Advertisement of “Money 
Making Opportunities” in this 


issueinterests you mostand why? 
Here are the prizes we will pay for the ten 
best letters answering ‘question: 
First Prize... . . . $10.00 
Second Prize...” 5.00 
Third Prize 5... 3.00 
And7 izes 
of $1.00each..... 7.00 
First read one of the “Mc Mak. 
ing Opportunities" advertisements on pages 
to 17. Check that interest 


i 
tl 
mR i 
i e 


F 
Zz 
i 
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256 Fourth Ave, New York City 


Last Month's Prize Winners 
0 J 


he Set par of $10 
Hunker of West Poin 


= eatieeeme 


Mis Alice M. Hershey, Prinwile, 
ine the second prize for ‘the fol 
the advertisement of the Darn E 


qe ee ee ee 


ers ai, 


ate See 


sires Waar ks aad 
Sue eee 


[Ee ee 
pare RR 


ee Sa 


ae 
Se eawee 
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YOUR RAILROAD FARE TO CHICAGO 


i yea my 


Ruse Fat 


Raney ware eee 7 =wint Resssnate) rent 


alanis, Nite aan Pier Sie: co. 8 Bae, 3 )—Will Reward You! 


HAVING HARD LUCK? Think the wort's 
oon nt NB 


NIC TRVESHONR, Tiss have ¢ SRT oc atin 
suo in Write Mati, 0 Cont Renee Mae 


‘ael th jnatha' ea 


HUNDREDS OF COYNE-TRAINED MEN 
EARN $ WEEK 


Soe ed 


neces 


‘ot tend asd approved Deedtct 


ge ee 


SEND THIS COUPON NOW! 


From $65 a Month 
to $7,500 a Year 


“AL the time of my, enrollment with 
LaSalle,’" writes R. A” Warner, a Pennsyl- 
vania man, I was operating ‘ 
graph machine for the Harrisburg Light 
End Power Company, earning $65 a month, 
with lle chance for advancement. My 
Bessy crn rl average eer chan 
7,800 n year, and il Lapply myself U will 
eam better than $10,000 beginning, with 
1923, ‘LaSalle has helped me out of the 
underpaid. class and placed me where my 
family and I ean enjoy those things in lle 
which come thru earnings sufficient to meet 
‘expenses and lay something aside for ine 
Yentment, “Ihave nothing but praise for 
LaSalle training and service."” 


Big Salary Increases 
for LaSalle-Trained Men 
about Wamer's, 


id it's y 
ing experie 
“Half way thru course—bave had three 
Promotions,”” 
Income increased from $1,500 to $6,000 
year.” 
'Promoted—salary increased 233%."" 


Send for Salary-Doubling Plan 

What's to prevent your equalling sack 
recorda—aetiing new records of your own? 
JThc'esapon jut below this teat will bring 
Jou, fal pardcaars of the LaSalle 
eng flan it he ie 
fom, Whether you adopt the plan oF not 
the baste information i wil pe 
ands. without cost, is of very Feal and 
Senne value. 

I earger is worth a 2c stamp 

anda nutes of ye te, check te 
i of advancement that appeals {0 Yoo, 
fil'in your name and address, and. place 
the cnapon in the mail TODAY. 
aa 


LASALLE EXTENSION UNIVERSITY 
“The World's Lergost Basoats Taiz feiation 
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Money Making Opportunities 


MODELS AND MODEL SUPPLIES 


THCY £00, coast OTT LY Ta, 
cle Manele’ edger eras 
ise Speech er ei ae 


Boonies tre Chscage Cru Service 


ar, ef by saab 


Sa 
200. Koi, bat Norte Nioin, Mending, Pa 
TRVESTSIENTS 


(inetok Rami Bay. a7 Cadastre New Lore 


ae ae tee 
2 eae, 


CGNCRETE Bulling Wk, Aa 
castor fea ‘Conte Matula 


TASONATORY AND CHEMICAL SERVICES 


TOPFICE DEVIC 


EeLocia, f $658, nonin, Mam 


Taree ATOR 

Se Pn Set 8 a 

ae 

Fiient tamper otTG, Bret w 
Eeenran ie race 


TNPATENTED lies Con by 2 Tow 
Ft tie cae 


Fi Beatiine 


‘nee carl Waren 
aaa aS 


ta tee. 
Ss FIR TRIOS 


See 
iene ie 


‘will place in your | gore .t 


ABCICE Foo 


Seer 


eet: Bet 


[aera ee 
‘More Money Making Opportunities 
‘on pages 10 to 17 
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Money Making Opportunities 


‘PATENT ATTOMNEYS, 


Mena Eabina Patent Atariey 3 
Rie vert 


a ety Piatt Wier sie sale 


PHOTOGRAPHY AND SUPPLIES 


Se eS 
Sere ee eee 
Mice 

ezb wnt ‘whitelaraity:”profeannest 

fee be we ee 
ie 

= 
eee 


Popular kelonee atenthiy. 856 
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ek 


RADIO. AND_ SUPPLIES 


ae wants ee Noun, 8 Tsar 


'SALESMEN_AND_AGENTS WANTED 


‘ty eee So ie ga ae 


peti a sea cos ere 


eae anes. = 
a ae 


iene 
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‘More Money Making Opportunities 
‘on pages 10 to 17 
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The Book That is 


Thousands Big Money 
in ELECTRICITY! 


HERE is no field in the workd that 
‘offers greater money making possi 
jes totrained men, than electricity. 
‘Thousands are qualifying the new way by 
actual S & H Shop Type training. A few 
weeks during spare time in your own 
home, trains you for job of Electrical E: 
pert,’ Electrical Experts earn $50 to $150, 
per week. Step into one of these big 
Jol. Get this wonderful book which tells 
You just how you can do this, “Sent ree. 


Train at Home fe 3,000 
ta ‘$10,000 Joss 


Don't stand back on account of education 


You have the chance t0 


corte in’ very, dot time a big: Bey 
lectrical expert” 
Actual Shop Methods in 
Your Own Home 


Hite ea 
Bae ge] 
Sere an tes cake ht Se 
fie etn ey atig ye 
Le tage aes 


perience, which means everything. 


maoked By Lincoln Institute 


This new system of teaching electricity 


fie pecred amin tine bes eee 
Highly recommended and endorsed by the 


Lincoln Institute of Technology. When 
you caroll you know that you art tacked by 
reat initution » You reeive employe 
nent service ‘without charge and. expert 
Advisory servic as long an you live, 


COMPLETE OUTFIT GIVEN 


‘There 


‘such a call for men now that we 


“The coupon brings Youth 
feihout ebligation, Fil i out 
5 & H ENGINEERING Co. 
Afftiated with the Lincoln Institute of 
‘rechnolosy. 
Dept. Lat6 
1422 Monroe St. Chicago, Illinois 
fe ee 


sot Laie, 18 W. Ronee rants Cheng, 1. 
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CHICAGO 


TECHNICAL 


COLLEGE 


Drafting) 
Engineering | 
Electricity 


and Architecture 3 


[uses roar} 
i rat a MAXIMUM of prac: 

Has your salary | 222/252 Ri CAL training ina minimum of time 

*. . ? ti DALY Teleaonrie a you by one of “America’s 

been raised this year eine ea oldest and largest’ schools of special- 

PF <= ined engineering technical train- 

: | i rd for men who 

, money nor 

preliminary education to attend a 

it Over 1000 men enroll 

each year in day and evening classes. 

Short, Intensive Training 
oR yee eeserbal por elon pen ale 


high ‘laried position. “Many” of out 
Menta are. atssted "to responsible po- 


‘The employer's greatest prob 
viere te ed" men fo ai 


ifamnie | sitions before graduation , . . they’ earn 
. aees | while they learn. 
ae ane Teta 


Decide today that you're 
to be that trained man. So 

is going to be promoted, you 
id it'might as well be you. 


a 5 4 ; aeyeur 
Poe a 1S, degree; spacial 


shor cote ada 
Gpondonse Schools wil help Foe = ; Stractees sro experi 
ioveo the beter potion and the = ‘actively at work inthe 


dreaming about all sor: : ed ‘tes 


to at least find out what the 1LC.3- 
are It tells about the 
sear erat courses (full “descrip 
Pega tagant | [FMRROUTEIT| fy about the grent 
semand. for Chicago 
Technical College 
trained then; about 
exe athletics ar 
‘other interesting facts 
"il want to. know. 


Sioa 
ChicagoTECH NICAL College} 


Dept.58, 118 East 26th St., Chicage 


et be ce or BM *25 to “100 
= = sere ae for One 
ah es ao Drawing 

Sek itt Heese = ea 
om ae 
ea eee | 


Bee 


a er WASHINGTON SCHOOL OF ART 
| Room 20.6, Tite Hath Str, Washington, D C 


The International Correspondence 
‘Schools are the oldest and largest 
correrpondence schools in the world 
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Money For You 
RADIO 


HE amazing expansion of Radio 

| ieee yey ane 

derfal new positions on land and 

sea, Tig Salaries, fascinating, easy 

Wwork, shart hours, and_a_ wonderful 

Titure are offered’ to “ambitious men 
who yet into Radio now. 

“Take advantage of these wonderful 
‘opportunities to step into a big pay 
ponition in this great new Beld,  V 

hhome'and work up to a post: 

‘up to $10,000 & year, or 


one 
aio om 

ip fers you an opportanity to 
travel an teh wo al x 
Sine of ‘our recent graduate, Emmett 
Walt ect, Ka, sce ape 
on one Weck ater graduation, 
Salary of 8300 per month. Hundreds 
Ov others report equal succem. 


Easy to Learn 
Radio at Home 


‘Thousands of Certified Radiostricians 


pavements 
manatee Ran eqpment td to 
Sea stone and operate 
fe basen ato a oe 
lo ett ep and sa Had 
Aparato gon bs pea ache: 
titesteaopetate stad ship and 
find rations. _ 

cies pant gue ae 
‘ational feadio hoftute, 


pag 
‘aaly-Sright a home 

ite comtete eure wh 
alten you fon threat "big. pay Tobe ie 
‘Radio Sndour bie Employmenc Department 
frlpe You eet oan 


Send for FREE BOOK 


a uther Bel today offern nach sent oppote 
union as fea "Eate 


POPULAR SCIENCE MONTHLY 


eee 


seat mene 


‘without 


rane 
ther 


Makes $107.32 
in Eight Days 
Money in Salesmanship 
‘wan employed by the Depot Fil 
Incest $02 pet weekor mites Ref 
ascachasetstman shen earolied 
lle taining kn Modern aaleroee 
Sip Lam now withogen tert ie Teich 
‘to thank you for your personal assistance on 
thine a tne preclec, bod epecaly ir 
Stething for oe woy presen encelecn oat 
Soe inte pet porting deve have 
Wak tlorrantations Lave crmed $0755 
ee me inthe 100% Clad 
‘margin), but also proves clearly 
le principles are sound.’ 


you: a system 
atic plant double-tip ‘quadruple your 
falnry? Or are you relying for advancement 
Upon day-tonday experience? LaSalle oles 
around and practical solery-doubling plow 
than added millions and millions of 
Aollars to the eaming power of its members, 
atime, for example, 

le members report 
ry-increates totalling $1,999,507. 
ite increase per man was 89 per 
ent. Withimen who ace trained the LaSalle 
‘way, promotion isthe rule,not the exception. 


Send for Salary-Doubling Plan 

‘The complete story of the LaSalle selary- 
doubling plan is outlined in a fascinating book 
entitled = ‘of an Unusual Sales- 


man.” Thi 
nities in the sell 


During only sfx on 
au many as 248 Las 


‘You fin Your htipe nd adrovs, 
‘oupod fa the ball TODAY 


paneer 
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We Teach 
COMMERCIAL ART 


Meyer Both Company, 
maintaining the most 
widely known Commercial 
Art Studios in the World, 
offers you a practical training based 
pon 25 years" success in. producin 
wer & quarter million commercial 
drawings for leading advertisers, 
sac he el pg lation ape 
by Meyer Both Trained Arete 

Our graduates are filling attractive positions 
jn evety section ofthe country. Home std 

ey county. 


GET FACTS BEFORE YOU 
ENROLL IN ANY SCHOOL, 


Auk the advertising. manager of the 
leading newopaper in your lonlity about 
tn Send instape for tat 
hak teling of, the aces of ut 
nity for both men and women in 
this attractive profession. 


i 


a 


eS — Prat Oe 
ty 
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| on comic strips, political and sport 
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Many Cartoonists Earn 
$50 to $250 a Week 


‘This wonderfully simplified method enables you to learn cartooning 

at home in spare time. No talent “no previous training at 

‘all. Thousands who never dreamed they could draw can now make 

big money in this fascinating profession. Write today for 
interesting free booklet. 


individual attention and cor= 
rect you cannot help 

rapidly. “Many of ‘our stu 
enough work during their training to 
pay for the course, 


Mail Coupon for Free Book 


Learn more about the wonderful op- 
portunit taking money in Car- 
nd how our simplified method 
makes it easy for you to | Read 
about our students, how 


Never before have the opportunities in 
ca wz been $0 many or s0 varied, 
Millions of dollars were spent last year 


cartoons, animated cartoons, ete. And 
every day finds new use for cartoons in 
advertising, in the movies, and in count- 

Now is the time to 


@ prosperous future—y 
freedom 


jour present post 
yo matter, how 
Tale” You 

about dravi 
fam easly and quick 
iy leara to male car- 


know 


toons. through this = iacmnoaia sais 
gary home method. Peay eee ae oe 


ieee Sasi. eet ‘io Nii 

derstand. It is just 
as if your instructor 
stood right at your 
elbow. All your work 


(A enter 16 lee sive ee 
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"More Money Making Opportanition 
on paves 18 tole 


$25.00 in PRIZES ‘aris 


WANTED 


Railway Postal Clerks 
$1900 to $2700 Year 


(All Postal Pay Just Raised) 


MEN—BOYS 18 or Over 
‘Steady work. No layotis. Pald vacations, 
Common education sufticiewt: 
Travel_See Your Country 
Mail Coupon today—SURE 
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aster wees Sets 


Muste * cA Logical 
i oi Development 


Type 300 
Fine Tubes” “Entiny sew cl 
HF ge Cong me eda 
epreduet; or mith 
Ghigo a" ode 


eee 
Sd ahs 


fay reamente 


‘OW, you will enjoy hearing over the radio songs 
as sung, words as spoken and music as played 
‘ before the microphone. 


For Music Master Receivers insure efficiency of reception 

equal to the quality of reproduction which has achieved 

(Goat yen a world-standard in Music Master Reproducer, a supreme 
abil usical Instrument of Radio. 


‘We know that you will really enjoy the wonderful entertainment 
J of New Era Radio if you hear its varied offerings for young and old, 
‘ for every variety of taste and need, through the proved powers of 
MUSIC MASTER reception and the demonstrated superiority of 
) MUSIC MASTER reproduction available in one splendid radio 

ensemble Music Master Receiver. 


‘Combining the functions of radio in one complete unit of supreme 


efficiency, Music Masten reasserts its pre-eminent title as the Musical 
Inserament of Radio—there 1S no substitute. 


Music Master Corporation: 


‘Ten Models, $50 to $460, Guaranteed Unconditionally 


Authorised dealers everywhere are realy t9 Makers and Distributors of High Grade Radio Apparatus 
demonstrate radio as ‘you have alwass 128:130 N. Tenth Street 
wanted to hear it. See Music Master—hear cmcaco xewvons PHILADELPHIA rrrrenunon Mowrneat 


=e ee oe Canadian Factory: Kitchener, Ontario 
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RADIO PRODUCTS 


© This seal om « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 19, 
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HE serewdriver is perhaps our 
‘smsplest tool—so simple, in fact 
that ite misuse is mastered readily 


fand we sometimes wonder if it is not 
‘migused more than used, 

‘When some ice is wanted, and the pick 
has rolled under the icebox, the ferninine 


members of the family invariably seize 
upon the screwdriver and hammer. Or, 
when that new piece of furniture arrives 
firmly erated with stout nails, the serew- 
driver again is resorted to with the 
hammer following it up. This time it ix 
not only used as a crowbar, but tried out 
‘aa a cold-chisel when some misdirected 
blows drive the edge half through a nail. 

In devising tosts for screwdrivers, it is 
obvioun that the Popular Science insti- 
tute of Standards ean consider only the 
legitimate uses for which they are de- 
ssigned, But, as our tests have proved, 
there are any’ quantity of serewdrivers on 
the market that will not stand up under 
‘even normal usage. Such screwdrivers 
(as well as other tool and radio products 
that do not pass the Institute's tests) 
‘cannot be advertised in POPULAR ScteNcE 
Mowray. 


TT HE chiet requirements for screw: 
drivers are that the blades be suf- 
ficiently hard to resist wear and prevent 
rounding corners, and tough enough to 
turn th screw without being twisted. 
‘There is a limit, however, to the degree of 
hardness, because brittloness also increases 
with the hardness and a blade that is too 
brittle soon breaks at the corners. 

‘The degree of hardness is measured by 
the scleroseope—an instrument that has 
had very wide commercial use in testing 
the hardness of steels. From the results 
of such tests, itis possible for the engineers 
‘of the Institute to tell whether the blades 
have the right degree of hardness. 

‘The toughness of the blades, or their 
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Putting a Screwdriver 
through the Mill 


By DAVID B. PORTER, Ph.B. 
Popular Science Institute of Standards 


‘The wearing qualities ofthe epral mechaniam of this etchet screwdriver here 


Me vubjeced to test in few hours that equals many year” ordinary 


ability to resist twisting, is determined by 
our “Torque Test,” which is lustrated at 
the left of the page. An arm is clamped 
to the acrewdriver handle and successive 
‘weights are applied. For each weight the 
angle of twist is read on the scale behind 
the pointer, and from this the load in 
pounds-inches is determined. |The angu- 
lar defection on the chart tells instantly 
hhow the steel of the blade is acting as the 


5 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by. 
the Popular Science Institute of 

‘Standards. 
Popular Science Monthly guaran- 
wadise 


‘who buy products advertised in Pop- 
lar Science Monthly may expect 
that these products will give abso- 
lute satisfaction under normal and 


proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by Popular Science 
Monthly. ‘Tite Pusuistters. 


load increases. ‘The torsion applied in 
this test excoeds that which could be 
exerted by the strongest mechanic. 

In the case of the spiral ratchet serew- 
driver it is necessary to go further than a 
test of the blade, and to determine the 
wearing qualities of the spiral mechanism, 
By use of ingenious teste devised by the 
engineers of the Popular Science Institute 
of Standards, it is possible to give this 
mechanism many years’ wear in a single 

fternoon. 


HE illustration on the right shows 
how this is done. The tests 
carried out on a shaper, the traveling head 
‘of which gives the reciprocating motion 
needed to produce the kind of wear that 
‘would develop any defects in the mechan- 
{sm of the tool. Exact measurements are 
made of the amount of wear occurring in 
the spiral mechanism. ‘The pressure 


against which the reciprocating head 

works has been predetermined by estab- 

lishing the pressure exerted by a mechanic 
ing a serew into an oak block. 


in at 

In addition to the above tests, the 
screwdrivers are inspected for finish and 
workmanship, the handles for security, 
and ratchets and locke are carefully 
tested to see that they function easily 
after the screwdrivers have been subjected 
to further severe torque and wearing tests. 


Send for List of Approved Products 
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SLP 


Condenser 


Again 
Grebe 
steps 
ahead— 


The Synchrophase now has 
One, Two or Three-dial Control 


HE three condensers operate from one dial—or 

separately at will. This first real, flexible form 
of “unit-control" marks another milestone on the 
road of Grebe leadership. 


The new Synchrophase has the same Binocular 
Coils which give that unusual “selective sensitivity” 
so universally prized; the same Straight-Line-Fre- 
quency Condensers that make accurate tuning easy. 


Ask your dealer to demonstrate; then compare 


A. H. Grebe & Co., Inc., Van Wyck Blvd., Richmond Hill, N. Y.. 
New York Office: Steinway Hall, 109 West 57th Street 
‘Western Branch: 443 So. San Pedeo Street, Los Angeles, Cal 


Thiscompansaunsand operates 
ations WAHG and: WK 

fo‘ mobile and ‘marine. low: 
wave "rebroadcasting sations. 


All Grebe appa 
tats is covered 
ni ge 


sophoe is wtoo suppl 
‘ria eau borer 
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Cracks in the Earth Menace 
Big American Cities 


Scientists See the Need for More Widespread 
Knowledge of Earthquakes and Their Causes 


By Arthur Selwyn Brown, Ph.D.. LL.D. 


BOUT the lust thought, probably, 

that occurs to the average Ameri- 

‘ean is that he may be living in an 

area of earthquake danger, It is 

only following disasters such as the recent 

‘ones in Santa Barbara, Calif,, and Mon- 

tana that people in this country realize 

that earthquakes are phenomena not con- 

fined exclusively to the more remote 
regions of the earth. 

‘An a matter of fact, earthquakes oceur 
in the United States every year—many of 
them, More than that, they occur in 
places that point to the existence of 
definite lines of earth weakness passing 
through or near some of our greatest 
cities. New York, Washington, and 
Boston, for example, lie along one of these 
lines, and consequently are not entirely 
removed from the danger of earthquake, 

‘Other similar lines 


that moves, and resilient houses wouic 
usually not be injured by an earth tremor 
A.severe shock in any of the cities that lis 
along the faults or lines ef earth weaknese 
in this country would have most ealar 
tous results with buildings of the existing 
type. 

A few far-sighted men have recognizec 
this danger. “Thus, almost immediately 
following the Santa Barbara earthquake 
the owners of one of New York's mor 
famous skyscrapers obtained a Ia: 
insurance policy against possible dam: 
to the building from earthquake 

Seismologists have, during the past 1¢ 
years, given attention to the world’s 
principal volcanic zones. They have 
‘mapped the areas where the most numer 
‘ous and pronounced earthquakes 
recorded. ‘These show that there ie « 


line of weakness encompassing the earth, 
in the Aleutian Islands and 
© through Alaaka to California, 
‘Mexico, South America, the south polar 
continent, New Zealand, Tasmania, the 
‘east coust of Australia, Japan, and thence 
northward to the Aleutians again, 


HERE ‘x another belt around the 
Mediterranean, running to Persia 
and thence northward to Nova Zembla 


and the North Pole. The Mediter- 
ranear, Lelt is linked with the Pacific bel- 
by a zone traversing the northern port 
tions of South America and running under 
the Atlantic to Morocco, Another line 
parallels thie ic the north. It runs 


through the Caribbean Sea, ‘across the 
Atlantic to Great Britain and then along 
‘the Norwexian coast until it connects 

with the Asiatic line 


fare found stretching 
‘across the continent 
from southern Cali 
fornia to the Atlantic 
Coast, sweeping up 
through the Mississippi 
Valley to the Great 
Lakes, and cleaving 
tthe center of New Eng- 
nd. Within these 
areas live millions of 
people. 

‘To alarm them is not 
my intention. What T 
‘wish to do is to eall at 
tention to the pressing 
need of an intensive 
seismological survey of 
the United States and 
Canada—a work that 
too long has been neg- 
lected because its im- 
portance has not been 
foreseen. 

There is need, too, 
for our architects, engi 
neers, and builders to 
develop proper founda~ 
tions and earthquale- 
proof houses for regions 
where earthquake 
dangers exist. It is the 
ground, not houses, 


passing Nova Zembla, 

A study of the annual 
reports of earthquakes 
im the United States 
nly shows that there 
also another im- 
portant Jiné of weak- 
news starting in the 
southern parts of Cali- 
fornia, traversing Ari- 
zona," following the 
thirty-fifth degree of 
latitude, sending a spur 
up the Mississippi and 
Ohio rivers, then run- 
ning eastward to the 
‘sea, and thence follow= 
ing’ the coastal ranges 
up to Prince Edward 
Island and Newfound- 
and. 

Another line of weak= 
news in North America 
‘may be found in Can- 
ada, ‘The Great Lakes 
and the St, Lawrence 
‘were formed along fault 
planes that are still 
lines of voleanic weak- 
nest. ‘The activity of 
the Saguenay fault in 
tthe St. Lawrence River 
ie well known, It is 


n 


4 


2 
not so well known, however, that a 
similar line of faulting is shown by the 
‘great rivers, lakes, and waterways stretch- 
ing through Canada from the Atlantic to 
the polar seas near the Alaskan boundary. 
‘Whenever there is earthquake activity in 
California or in our southern and eastern 
states, we may be sure to find similar 
activity in Alberta, Saskatchewan, and 
Manitoba. 

‘The influence of earth faults in 
developing rivers and lakes 
lias been shown lately by seis- 
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down in the earth’s interior. ‘These dis- 
turbances recur in violent outbursts 
about every 10 or 12 years and always are 
accompanied by marked changes in 
climate. 

‘The present summer of 1925, during 
which the Santa Barbara earthquakes and 
the shocks in the eastern states and else- 
where occurred, has been remarkable for 


\ its humidity, high barometric pressures, 


and frequent thunderstorms and electri- 
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‘The earth carries a great weight of air. 
Any increase in this weight must make a 
‘considerable differenceiin the strains acting 
upon the thin crust of the earth, All who 
have worked in deep mines know that 
when there is high barometrical pressure, 
the column of air in a deep shaft greatly 
increases in weight, and work in deep 
mines becomes increasingly arduous. 
‘When unusual climatic conditions occur 
in any given locality, there must be 

‘enowgh added pressure on the 


‘mologists who have studied the 
volcanic history of the eastern 
coast of Africa. Rift valleys 
containing lakes, swamps, rivers, 
and other water bodies run from 
@xpe Town, through Nyanza, 
Taranki, Rudolph, and other 
lakes, fo Abyssinia, where a 
large’ rift, valley, triangular in 
shape, exists between Abyssinia 
and Somaliland. ‘The Nile runs 
almost parallel to this East 
‘African earthquake zone, and 
that river apparently courses 
along a series of faults, 


EW YORK affords a clear 

case of river development 
by faulting. ‘The Harlem River, 
yhich joins the Hudson and 
East rivers, flows through fault 
gorges in gneiss and limestone 


earth strains to cause the rup- 
ture of many weak zones that 
must cause a sinking, sliding, 
faulting, or folding of the rocks, 


ELECTRICAL and magnetic 
forces operate in a similar 
manner. The earth is a large 
magnet surrounded by innumer- 
able and powerful lines of 
magnetic force, ‘These lines of 
magnetic force are surrounded 
bby electric lines of force begin- 
ning at the south magnetic pole 
and winding spirally to the north 
magnetic pole. ‘The rocks and 
‘molten material of the earth's 
interior are charged with mag- 
netism and the earth's rotation 
serves to generate vast electric 
‘and magnetic currents. 

Here we haye a great natural 


rocks. ‘The dropping of large 
‘areas of rocks, just as those that 
followed the earthquakes in San 
Francisco and Santa Barbara, 
undoubtedly preceded the first 
flowing of the Harlem River. 
Here is one established fact 
showing the structural weakness of the 
arth in New York. ‘The valley of the 
Hudson appears to follow lines of faulting 
also, ‘These faults are connected closely 
with the rising of hills and mountains in 
the same or distant localities, 

‘The earthquakes in California are 
along lines of faulting. They par~ 
allel the sea and the coastal mountains. 
In the sea are deep depressions called on 
‘the charta “deeps,"" which are points of 
earthquake activities. ‘The majority of 
severe quakes in recent years have 
‘occurred along lines of weakness near one 
cor more of these deeps. There are many 
such deeps in the Atlantic, off the eastern 
states of America, and in’ the Pacific, off 
‘our western coast. ‘There is one off the 
Antilles; others are off Charleston, Cape 
Lookout, the Great Bank of Newfound~ 
Jand, and the Azores, Canaries, and the 
Cameroons in the Atiantic. Still others 
are off San Francisco, Alaska, and Mexico, 
in the Pacific, besides many more off the 
coast of South America, in the South Seas, 
and around Australasia. 


GIMILAR points that play prominent 
parts in disturbances in India and the 
‘Himalayas occur in the Indian Ocean, off 
Java, and in the Malay Archipelago. 
‘When the mountains rise, these deeps 
sink, indicating that earthquakes are not 
merely local phenomena, but are evi- 
dences of forces exerted upon the whole 
‘unstable erust of the earth. 

‘What these forces are has not been 
determined. ‘The best evidence indi- 
ates that earthquakes are caused by 
clectrical disturbances originating far 


activity and the appearance of spots and 
rominences on the sun that some ob- 
servers have assumed that earthquakes 
are caused by sun-spots. The truth, 
however, is that the sun-spota and vol- 
‘canie activities on earth are merely evi 
dences of the same universal forces of 
nature in operation. 


dynamo constantly creating 
‘enormous electric and magnetic 
currents that are sent off into 
space to create new stars, suns, 
and planets, 

‘And we may view the sun, 
planets, and stars ax acting in 
the same way. ‘The sun alone 
sends down to the earth enough electric 
and magnetic energy to cause enormous 
disturbances in the earth's magnetic and 
electrical fields and to profoundly change 
‘the position of the earth's apex ana in- 
tensify thestrains on the earth's crust. It 
is electric and magnetic waves of this 
character, coming from the sun and other 
stellar bodies, or, perhaps in some cases, 
from electrical ruptures in the clouds, 
that cause the principal earthquake and 
volcanic activities on the earth's surface. 
‘To be able to predict earthquakes, we 
should have world-encircling climatic and 
electrical observation stations to secure 


data to use in conjunetion with seismo- V 


logical and astronomical data. ‘The study 
of seismological data alone will never 
enable us to anticipate new voleanic 
activities, 


KNOWING that earthquakes occur in 
their greatest intensities along lines 
of earth weakness, we should study the 
lines of wealmess in the United States so 
as to be able to anticipate those parts that 
fare most likely to be visited. To 
simplify this work, we might sketch a 
‘map to show the principal lines of faulting 
‘and the locality where earthquake shocks 
fare of frequent oceurrence in North 
America. 

‘The whole western coast, between 
Alaska and Mexico, is well known to be 
‘on one of the greatest lines of weakness. 
‘The Pacific bed is falling, the coastal 
ranges are increasing in height, and the 
‘seacoast is bearing the greatest of the 
compression strains. The oceans grad- 

‘Continsed on tone 24) 
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New York to Paris in a Day! 


Famous Designer Plans a Gigantic 
Air-Liner to Carry 73 Passengers 


By Truman Stevens 


ITHIN the next five years we 
shall see giant transatlantic air- 
planes that will carry at least 

vwaengers from New York to Paris in 

hours, and at a cost less than present 
dussage on large steamships! 

‘This prophecy comes, not from an idle 
dreamer, but from a hard-headed, practi- 
cal designer of airplanes, a pioneer in 
aviation. He is Breguet, French 
airplane manufacturer, whose factory in 
Paris is said to turn out more machines on 
‘a commereial basis than any other plant 
in the world, Lusurious passenger 

‘The working plans for such an air two hulls and in the 


monster already have been completed, eight first-class eabifG/ 52 secon 
according to reports from Paris, but and 15 chird-class. first-cl 
‘M. Breguet expects that the machine will bamix feet high, sixpfeet wi 
will not be built, tested, and ready for__feet-Ifwk. In additiog there 
trial flight before five years. ““<festagrant with cleetffeal coolgnk eq) 


On this page and on the cover of this-~menffthroughout, and a reading® 
issue our artist has pictured how the great ‘where smoking will be permitted. 
passenger plane, as described by: M. Br crew of the giant seacraft will 
guet, may appear in flight over the , besides the commander, a chief 
‘The’ machine will be of all-metal con- ician-nd assistant, two pilots, eight 
struction, with twin bodies, capable of four cooks, and a wireless 
alighting’on either land or water. With 

a load of 75 passengers, freight, ahd 
baggage, it will weigh 55 tons. Power 
will be supplied by eight motors develop- 


‘been estimated that the cost of 
‘the plane—about $2,000,000— 
‘by receipts from 2000 


J/ 


hours’ flying time, ‘The ygassenger fare 
for each trip, iti predicted, will average 
about $20 


fight i sumac? 
-stop course between New York 
ris by way of Newfoundland, while 
‘winter a southern route will be 

by way of the Azores. 
you look at the artist's fascinating 
picture you can imagine yourself boarding 


the big ship at a New York flying-field, 
some morning in the near future, soaring: 
out over the sea, plunging through the sky 
at terrific speed for a day and a night 
above the vast expanse of ocean, and 
finally arriving in Paris bright and early 
on the following morning. 
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The Power that Lies in Your Eyes 


Amazing Electrical Tests / 

Explain the Mysteries 
of Man’s Ability to 
Rule Wild Beasts 


HE man cracks a whip and gazes 

‘commandingly at the tiger. The 

tiger glares its hatred for a moment, 
then looks away. Most dangerous of ali 
the jungle clan, it could tear its tormentor 
to shreds with’ a few swift strokes of its 
mighty claw-acmed paws. 


ferocity of the most 4 
in no professional 


Standing with him in the building at 
Woodhaven, L. 1, hhe keeps his 
animale at present tM collection in- 
cludes two tigers, three lions, three ele- 
phants, six leopards. one jaguar, and two 
‘monkeys—I asked him what gave him his 
‘unusual power over the lords of the jungle. 

“Oh, just ‘animal sense,’ I guess," he 
replied, “A combination of a love of 
animals and an understanding of them.” 


GOOD answer from the practical 

animal - trainer's viewpoint, but 
science has one even more convincing. 
From a London laboratory comes news 
that Dr. Charles Russ, an English physi- 
cian formerly connected with the eleetrie- 
itydepartmentof the Male Lock Hospital 
in London, has proved that the gaze of 
the human eye contains energy in some 
form—probably electro-magnetic energy 


Why Man Is the Master 


Sctusl radiation of 


\, Wildesp “Beasts 


By Arthur Grahame 


ost 
—powerful enough to awing a suspe ‘ here jn New York City," replied 
wire coil through agf/angle of 60 Mr. Beall, syfiling. “We lived'in a big 
Such proof of ray of power house, and JF kept my menagerie in the 


human eye— y varyjg wif cellar. Lgfarted with a bow! of goldfish. 
woul to explath Altgpotiflt I had dogs and rabbits and 
nade wor ‘rrels. But such pets didn't satisfy me 


for long. 
: usual. 
with Mr. Beall 
was a man of ex- “FOR a long time 1 had followed the 
pe tism, and that it 1 doings of the great animal trainers 
‘been his unrealized possession of this of that period with the same interest that, 
power of the human eye that had boys of to-day follow the pitching of 
turned his thoughts toward his avo- Walter Johnson and the home-running of 
n of animal training Babe Ruth. I got to know some of these 
“Other boys collected stamps,” suid ‘animal men’—fellows who made their 
Mr. Beall; “I collected animals.’ I ean living by capturing, training, and dealing 
hardly remember the time when I didn't in rare and dangerous beasts. ‘Through one 
have animals. I grew up with them.” of these men I made my first. real wild- 
T asked, with visions of a animal acquisition—a pair of bear cubs. 
“A little later T got a young leopard. 
A puma cub and an alligator followed. 
Before I was out of my teens I had added 
hyenas, panthers, and more leopards. 
By this time the cellar menagerie had be- 
come impossible. I had to move my ani- 
mal collection to a farm in New Jersey, 
where I kept it for many years.” 


T wanted something more w 


0 PERFECTLY trained are Beall’s 

animals that he puts them to work for 
a part of each year. They have delighted 
thousands of visitors to New York's 
great playground, Coney Island, have 
performed in the New York Hippodrome, 
and have been rented to motion-picture 
production companies. 

“And all those years, while you were 
‘working up from squirrels and bear cubs 
to elephants and tigers, you were learning 
how to control animals?” 

“‘Learning’ is not exactly the right 
word,” replied the banker-trainer. “ ‘De- 
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veloping’ would be more accurate. You 
see, itis largely a matter of instinct. The 
real secret of animal training is blufl. If 
you can keep up your bluf, you are safe 
feven in the cage with a tiger, the most 
treacherous and dangerous of all wild 
beasts. I never ‘learned’ to train animals; 
I developed a natural ability.” 


JUST what is this mysterious natural 
ability? The experiments conducted 
by Doctor Russ during the last eight 
years supply an answer—the electric 
Power of the human eye. 

Doctor Russ claims to have proved 
that the ordinary man ean move a sus- 
inimate object by looking at it 
. Developed to high intensity, 
it is probable that this electric eye power 
is what enables men like Mr. Beall to 
quell the natural ferocity of dangerous 
beasts, 

‘Most of us, at one time or another, have 
experienced the sensation of being stared 
at, and haye turned to discover the 
identity of the persistent gazer, This 
‘common experience convinced Doctor 
Russ that there must be a real force 
‘emanating from the human eye, His be- 
lief was strengthened by the well-known 
fact that. two persons cannot look into 
‘one another's eyes for more than a few 
moments without mutual and acute dis- 
comfort. 

‘The evidence or modern science sup- 
ports the belief that the human body i 
actually an electric power plant. All the 
muscles show electrical currents and var- 
intions of potential during action. There 
is an electrical change with each heart- 
beat. ‘The retina of the eye has been 
shown to exhibit minute electrical activity 
during vision. Whatever the force coming 
from the eye might be, Doctor Russ 
decided, a part of it probably would radiate 
in the form of electricity. 

Unlike Mr. Beall, Doctor Russ did not 
attempt to demonstrate this power by 
making a tiger leap through a hoop. In- 
stead, he constructed the simple piece of 
apparatus shown in the illustration 
‘on the opposite page. 


"TO DEMONSTRATE his theory, it 
‘was necessary that an object should 
move when the human gaze was directed on 
it,and to do this the object had tobe placed 
under such co ns that nothing but 
eye power cou —-aéeount for the move- 
ment. Doctor Russ made a wire coil and 
suspended it by an unspun silk thread in 
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Tigers Obey His Will 
(Charles W. Beall, New York finan 


ty electrical radio 


sside a metal caso. One end of the thread 
was fastened to a cork at the top of the 
“chimney”; at the other end hung the 
coil. Just above the coil he fastened a 


serail magnet, which, taping a north- 
south pi ady. The 
coi itself fst it was in 


coil for accu 

measurement of the movement. 
Electrical science has taught us that if 

a varying magnetic field meets a coil of 


Wrestling with a 


wire, an electric current is generated with- 
the coil and the coil becomes a magnet, 
If this magnetic coil is free to move, it 
will turn into the earth's magnetic mo- 


ridian—into a north~south position, To 

dg this, the coil inMoctor Russ’ appar: 
would ‘overcome the force ex- 

‘exted by fhe faagnot above it. , This 


t,plreatihin its proper nortt-south 


out 


this foree, it would pr 
power of the human eye, 


OCTOR RUSS took his station a 
short distance from the metal case 
and began to gaze steadily through the 
window at the coil. One second—no 
movement. Two, three. four seconds— 
still no movement. Five seconds—the 
Within 10 seconds 
hhad turned several degrees toward a 
north-south direction, forcing the little 
‘magnet above it out of its proper position. 
Doctor Russ looked away. The coil 
swung back to its east-west line. De~ 
prived of the power from the eye, it could 
not keep the magnet from asserting its 
pull. 

Continuing the trials with improved 
apparatus, Doctor Russ found that the 
first result bad been no freak. For the 
wire coil he substituted a cylinder made 
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‘The propored plan to utilize the earth 
(Greulation of water that ie tarned 


Sd 


By 


oitvana 


in recent m 


world’s natural 
stored fuel—coal, 
engineers and scientis 
have been turning 
tapping and harnessing’ 


‘This depth is about 
e decpest shalts ever 
‘Both shafts lead to a large sub- 
in chamber cut out of solid rock. 
we estimate that with every 100 feet 
Wownward the temperature rises one ce- 
gree Centigrade, the temperature of the 
walls of that chamber will be approxi- 
mately 166°C, or 330° F. At a depth of 
three miles the air pressure is estimated at 
nearly two atmospheres, or about 30 
pounds to the square inch. ‘The boiling 
point of water under this pressure would 
be 248° F., more than 80 degrees lower 
than the temperature of the chamber. 


FROM a reservoir on the surface, water 
issent down through a pipe that follows 
the bends and turns of the stepped shaft 
to the chamber at the bottom. As the 
water rushes downward, it, becomes 
gradually hotter, and at a depth of nearly 
two miles it turns to steam, which is 
forced into the chamber by pressure of the 
column of water above. In the high 
temperature of the chamber the steam is 
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(an We Pump Power 
from the Earth? 


Fough the straight sbaft. 

iching the surface, the superheated 
is distributed first to the turbines 
‘of a light and power station, then to 
various industrial establishments and to 
residences and public buildings, where 
it is used for heating: purposes. 


HAVING tiven up its heat eneruy, the 
water is collected again in a reservoir, 
from which it is pumped back to the pipe, 
resuming once more its voyage to the 
natural heat plant and completing the 
eyele—water, steam, water. 

Even on its downward flow to the 
underground steam chamber, the water is 
put to work, At the lower end of each 
vertical section of the staggered conduit, a 
turbine driving an electric’ generator is 
inserted. The turbines in the upper two 
miles are water turbines; those in the 
remaining part of the shaft, steam tur- 
ines, ‘The eleetrie power thus generated 
conducted to the surface to be used for 
driving pumps and other machinery re- 
quired in running the heat and power 
plant. 

"The energy to be derived from a plant 
of this description, of course, depends on 
‘the volume of water available. Assuming 
that a constant flow of 18 cubic yards 
second is obtainable, as it is in many 
existing hydraulic power plants, the po- 
tential energy made available by heating 
that volume of water to 330" F. would be 
equal to nearly 8,000,000 kilowatts a day, 
representing an economic value equal to 
70,000 tons of good coal a day. 
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America’s First Rotor Boat 


Naval Officers Embody New Ideas in Odd Craft 


HE interest 
with which the 
strange rotor 

ship designed by Anton 

Flettner was greeted a 

few months ago, when 

it sailed out into the 

Sea, little sur- 

passed that of the 
pectators who recently 
watched the trial voy- 
age of the first rotor 

‘boat in America, on the 

‘Charles River at Cam- 

This 


ftructed by two young 
naval officers, was the 
first actual demonstra- 
tion in this country of 
how a revolving metal 
tower can replace ean 
vas sails, 

Lieutenants Joseph 
M. K. Kiernan and W. 
W. Hastings, students, 


is experimenting now 
with a single-tower sys- 
tem of propulsion as 
indicated by one of his 
latest designs—a rotor 
yacht that recently 
appeared in Germany 
in competition with 


sailing-yachts. 
‘Theeylinderdesigned 
by Lieutenants Hast- 


ingsand Kiernan for the 
American craft is 345 
{feet in diameter and 915 
feet high. ‘This is small- 
er in proportion than 
the tower used on the 
original Flettner ship, 
anditrevolvesat greater 
speed. On the Flettner 
‘ship, at the top of each 
‘of the cylinders, was a 
rim projecting’ about 
14 inches. The pure 
pose of this was to 
maintain the suction 


in naval architecture at 
‘the Massachusetts In- 
stitute of Technology, 
were greatly interested 
in reports of the rotor ship. They de- 
cided to build one for themselves. They 
acquired an abandoned navy eutter about 
80 feet long and eight feet wide, and with 
‘discarded materials from other boats fixed 
up the rotor apparatus, 

In designing the tower they used data 
‘gathered in exhaustive experiments in 
aviation at Langley Field, Va., where for 
‘some time the United States’ Army has 
been studying the application of the 
‘Magnus theory of nir pressures to aireraft. 
‘The American boat employs the Magnus 
effect, just aa the German boat does. 

‘The Magnua principle, as applied to a 
fotor host, Taney ie xpamed 
follows: 

‘The wind hitting the side of a rotating 
cylinder goes around with the cylinder. 
Decreased air friction on one side of the 
cylinder creates suction, and increased air 


friction on the other side causes pressure, 


‘A spectacular race between new Plettnc single tower rotor yacht and sifbowt. staged 
‘eetaly nent Berle: "The sailboat won "Pletiner's fst rotor ship had two towers 


‘These two forces. together, unc the boat. 

‘The American boat differs in several 
respects, however, from Flettner'n erat. 
While the German inventor used two 
eylinders on his 600-ton boat, the Ameri- 
‘cans decided to use only one on their 
cutter. They believed that when two 
cylinders were used, one interfered with 
the other's action. ‘Flettner also appar- 
ently has come to this conclusion, for he 


‘and pressure zones ex- 

tending up and down 

the opposite sides of the 

cylinder, and to prevent 

air from entering these zones from above 

and disturbing them. ‘These rims re- 
ved with the cylinders. 

‘The disk used'on the top of the 
American's rotor tower is stationary. The 
rotor tower is mounted in the middle of 
the boat on a ball-bearing base and is sup- 
ported by an interior column. It is driven 
by a five-horsepower motor located at its 

In the first test of the boat on the 
Charles River, its estimated speed was 
about three knota (nearly 314 land miles) 
an hour. With the tower rotating 
360 revolutions a minute in a 16-mile 
‘wind, the designers believe their boat will 
attain a speed of seven knots (about 
ight land miles) an hour. ‘They estimate 
that it would require 10 horsepower to 
rive a boat of the same size six miles an 
hour by propeller. Its development is 
an indication of future rotor uses. 
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The Air ©: 
Bider of 1903, The operster, tying on 


quered 


Hewriesfram 


HEN Orville Wright an- 
nounced last spring that 
he would present to an 

English museum the pioneer air- 

plane in which he and his brother 

Wilbur made historic flight on 

December 17, 1903, there was quite 

f stir in this country and abroad. 

President Coolidge hoped that the 

machine might be kept at home. 

‘There was promise of Congressional 

action, both to retain patent models in 

America and to investigate Mr. Wright 

‘charge that the Langley relic in the Na- 

tional Museum at Washington had been 

refurbished improperly, manipulated and 
labeled to support a priority claim. 

We can wait for Congress to clear up 
the Langley matter, which, after all, is a 
question of “might have” or “afterward 
also” rather than “did fly first." Mean- 
‘while it is interesting to have a bit of light 
thrown on the yet obscure details of the 
‘Wright brothers’ independent and marvel- 
ous achievement. Their story, despite 
‘world-wide publicity, is still to’ be told 
One reason for this is the death of Wilbur, 
the elder brother, in 1912. 


‘The young bicycle men of Dayton, 
Ohio, had been discussing the problem of 
flight for about three years when the 
first real idea came to them in June, 1899, 
‘They had spent Sundays lying on their 
backs heside the Miami River, hoping to 
learn something from the stately maneu- 

in the blue 


idea, which was Orville's—to obtain 
lateral balance by hinged wings. 

“The hinge is a good idea, but not 
practical,” agreed the brothers after 
debate. “This was their judgment as 
expert mechanics. 

The bicycle shop that the young men 
conducted was kept open late evenings to 
cater to the trade of factory employees. 


Where the Airplane Was Born 
“The original camp built by the Wright brat! 

srplane. Orville and Wi 
‘cow oftheir marmeyoun experiebeial glider models, with smal oy as ypectator 


How a Twisted 
Paper Box Gave 
Us Aviation 


By John R. McMahon 


in 1900 at Kitty Haw, N.C. 


Wilbur was on duty one night in 
July, some weeks after the hinge 


concept had been argued and 
neemingly discarded, 
A customer came in, If he had 


asked for ti 
pump, the course af history 

have been changed. But this cus 
tomer asked for an inner tube for 
his bieyele tire. ‘That tube war 
packed in a rectangular pasteboard 
box. Wilbur held the empty box 
by its ends while the customer 
examined the contents, Wilbut 


hands were inclined to be nervously 
active. He looked down and sud- 
denly realized what he was doing 
with an empty box—twisting it— 
warping it, What was this? Can't 
hinge wings? Never. But you ean 
warp them! Eure) 

Wilbur closed the shop in a hurry 
and rushed home to tell Orville. 

Usually each brother, in the interest of 
truth, savagely assailed the other’s idea, 
This ‘time Orville heard the box story, 
made no argument, and just accepted 
Wilbur's warping ‘amendment to the 
hinge principle. ‘Then and there one- 
half of the problem of lateral balance of 
the airplane was solved for all time. It 
was simply a great inspiration, like 
Newton's falling apple. 


‘THE Wrights had 2 cory home on 
Hawthorn Street and there was 
much affection among its four dwellers— 
‘brothers, sister and father. ‘The mother 
hhad died some years before. Katharine 
hhad taken her place as far as possible, 
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ascinating 
Glimpses of the 
Airplane’s Birth 
Revealed for the 
First Time by One 
of the Early 
Associates of the 
Wright Brothers 


Home love and unity were also 
factors in the birth of aviation. 
‘The “boyn’" always found thelr 
recreation and deepest enjoyment 
in the home circle, ‘They tinkered 
around and improved the frame 
‘dwelling with their own hands, 
‘adding a porch among other things. 
Within a month after the warping 
scheme eame to them, the Wrights tried 
it out on a box kite that they flew from 
Seminary Hill in Dayton. A large audi~ 
‘ence of amall boys begged to assist, The 
kite, a five-foot biplane, acted badly from 
the ‘small boys’ viewpoint—it scooted 
here and darted there like mad, but satis 
fied ite makers, since it responded to the 
control cords that twisted its frame. 


EXT in order was to test the idea in 

‘4 man-carrying glider, which the 

brothers started: to build the following 
inter. 

‘Wilbur pioneered the first trip to 
Kitty Hawk, N. C., in the fall of 1900 
and on the way was almost wrecked in a 
fishing boat. Mrs. Tate, wile of the local 
postmaster, let Wilbur ‘use her sewing- 
Machine to stitch together the wing 


Tn Camp at Kitty Hawk—A Room Full of Great Ideas 
Interioe ofthe shed camp de hue at Kitty Maw in 1902, showing Wilbur Wright at work on the 


{ide othe previous yout. In this camp Orville fat 


‘coverings of the glider. In return for this 
‘courtesy it was only fair that next year 
‘the postmaster's little girls should be 
wearing very fancy dresies of cream- 
hued sateen, made out of glider wings. 
‘And if those dresses still remain, they are 
certainly heirlooms! 

‘The brothers had agreed to take turns 
in going up. Wilbur had the first air 
ride, Orville holding a rope tied to the 
machine. How that winged broncho 
‘bucked! It danced, it eavorted. Alarmed 
by its gyrations at the dizzy height of 
perhaps 10 feet above ground, the co-sire 
of aviation yelled in his sharp staccato: 

“Lemme down! Lemme down!” 

Afterward, when teased by his family 
for "Lemme down!" Wilbur always had 
fan alibi, that he had promised his 
father to’ take care of himself; and every 


ved eachel"rnning bis Witchen mathematically 


ody, including himself, would laugh, 
‘While the warping principle pamsed the 
teat in pioneer voyages, the brothers now 
saw flaws in the classic air tables on 
‘which curves of planes and other things 
GS routes atc peor wiek't 
of air pressure with a 
‘whirling wind-vane attached to the front 
OL a bicydle. “A. young man pedaling 
‘round Dayton with auch a contraption 
naturally “gave pleasure to spectators, 
ref tet mnt have be ela 
Yoyant of the secret, "for he wa 
beard teatates 
“That fellow can run his gizzard out, 
Dut he'll never make that thing go up!" 
‘At a later period, amid a skepticism 
almost universal, the brothers found one 
‘rue believer, Charles Webbert, landlord 
of their bityelesbop quarters, "It it 
: touching to think of 


this first convert—a 
landlord to boot. 
‘How it must have en- 
couraged the young 
‘experimenters! They 
did thank him for hin 
faith, regardless of ita 
basis, It seems Mr. 


nought 
the brothers flew by 
aid of the spirits. 
A larger glider was 
planned for the next 
year and again Wile 
‘bur stitched up the 
ie covers, but this 


time on the family 
sewing-machine and 
on the side porch of 
the Wright's home. 
stead. Any passer- 


by on Hawthorn 
Street could see that 
lean, sharp-eyed 
young man laying out 
‘muslin on the grass, 
sniping it in bias 

‘Contin om tage 120) 


Hunting Wild Beasts 
by Flashlight 


Thrilling Jungle Photos at Close Range 
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Still to Be Won! 


444 


Cash Prizes 


in Our Remarkable 


$10,000 Contest 


“JF'VE been so busy making mistakes in a new home of my 
‘own that I haven’t had time until now to worry about 
the mistakes of John and Mary Newlywed,” writes 

Detroit suburbanite. “Am T too late to try for’ a prize 

your $10,000 picture contest? And if not, how ean I get in 

No doubt athers have let the weeks alip by since our great 
cash prize contest was announced in the June issue and are 
asking a similar question. 

‘There is still plenty of time for everybody. Although the 
fourth and final set of "What's Wrong” pictures appears in 
this issue, on the next two pages, there still remain exactly 
444 out of the original 580 cash prizes to be awarded. That 
‘means that you have an equal chance with everybody’ else to 
‘win one oF more of 444 prizes totaling $8000. 

‘The first thing to do is to turn this page and look at the 
ight contest pictures for September. The contest has to do 
with the enthusiastic but inexperienced efforts of John and 
Mary Newlywed to do odd jobs about the home they have 
just moved into, Each picture shows John or Mary doing 
fone of these jobs in the wrong way. And in addition, our 
Artist has deliberately drawn one thing in each picture in- 
correctly. What you are to do is to find what John or Mary 
is doing wrong, why it is wrong, and what mistake the artist 
has made. 

"You can practise on the picture at the bottom of this page, 
which was printed as an example, to show you how to go about 
the contest. First, what is John doing wrong? Obviously, 
he is varnishing a’ table in the smoke from the back yard 
incinerator. If you don't know, 
you can easily find out why this 
in wrong. and how it should be 
done, Next. in the observation 
test, What mistake has the artist 
mace? What about the shadows? 
Ta it right that the shadow east 
by the varnish ean should fallin 
1 direction opposite to that of all 
other shadows? 


“THE sieht, pictures published 
this month form a complete 
contest in themselves. Similar 
sets of eight pictures appeared in 
the June, July, and August issues, 
making four ‘complete monthly 
‘contests in all. And, in addition, 
there isa Grand Prize Contest in 
which $6000 in prizes will be 
awarded for the best answers 
submitted for all 42 pictures in 
the four monthly contests. The 
last two of the monthly contests, 
as well as the Grand Prize Con- 
test are still open for your entry. 

‘You have until August 30 to 
submit answers to the pictures in 
the July contest, and you have 


Practise on This Picture 


“What's Wrong” picture, Jobm is seen var- 
Of the beck: yard incinerator. 
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Your Last Chance 
to Win One or More 
of These Big Prizes 


[N.THE dune issue we offered $10,000 in 580 
ash prizes for the best answers submitted 
in this contest. Of these prizes 444 still 
remain to be awarded, The prizes offered in 
‘each monthly contest are: 


Total, four months...........$4000 


In addition, cash prizes in the Grand Con- 
test will be paid as follows: 
First Grand Prize... 
Second Grand Prize. 
‘Third Grand Prize s 
5 Grand Prizes, $50 each..... 
50 Grand Prizes, $10 each . 
250 Grand Prizes, $5 each... 
‘Total Grand Prizes. 


until September 80 to submit answers in this month's contest 


and in the Grand Prize Contest. If you have mislaid your 
copies of the June, July, and Augast numbers, and if your 
newsdealer cannot supply you, copies of these issues may be 
‘examined free at the offices of this magazine or in the public 
libraries. If you wish, you may obtain copies at 25 cents 
each from the Picture Contest Editor, Popular Science Monthly, 
250 Fourth Avenue, New York City, 
It costa you nothing to enter. All you need is to be ob- 
servant and alert. You can sub- 
mit as many sets of answers to 
the pictures as you wish, and if 
you run into difficulties you can 
fall on members of your family, 
your friends, or neighbors for 
fasistance. But before you start 
to write your answers, be sure to 
fend the rules of, the contest 
ese you will find on page 122 
of this issue, 


“THE names of the prize-win- 
ners in this month's contest 
will be announced by the judges 
in the February issue of POPULAR 
Scumxce Montuty. Winners of 
the Grand Prizes will be announc- 
ed as soon as possible after the 
close of the contest. Three judges, 
members of the staff of the Pop- 
ular Science Institute of Stan- 
dards, will decide on all awards. 

Remember the final date— 
September 30. Better sit down 
now and write out your answers 
while there is still pienty of time. 
‘You are sure to find the contest 


the wrong direction fascinating and profitable. 


COMPLETE RULES FOR THIS SENSATIONAL “WHAT'S WRONG” CONTEST ON PAGE 122 
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A $10,000 Test W ’ W. D 
of Observation hat S rong m 
and Alertness In Each John Is Doing Something 
Made One Error 


1, John isn't satisfied until the garage door ix padiocked 


Aguinat auto thieves. "He purchases shasp and seaple, and 
in ace here na he energetically tightens the lat of the ews 


ot ee re 
ticpates nothing buts pertct job when he Ban fied 
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‘ Read the Rules 
These Pictures! “tn: amine 
Wrong, and in Each the Artist Has Contest—Page122 
in the Drawing 


The woodwork, the beakfat ‘nook is too dark and 6, Mary's clectric iron refuses to work, Taking it apart, John 
y, Mary thinks; so John gets a can of white enamel iscovers that a wire is broken in the heating unit: Eagerly, 
and starts cothusiostally paling te tres around the wader little experience, he 


7, Touah be knows lite about eliza! appliances, John 
give cleetric fan @ thorough 
ie underaling the eb with cxtbumsen 
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Where Half an Hour Is 2 Day’s Work 


Thrilling Experiences of a Veteran Sandhog, Who 
for 30 Years Worked Deep in Caissons and Tunnels 


URE I like it, Why shouldn't I? 
Short hours, big pay, an’ easy work 
into the bargain. Who wouldn't 

like a job like that, I'm askin’ ye?” 

Paddy Ryan, veteran “sandhog," spat 
emphatically into the gutter as he de- 
livered that eulogy of his day's work. 

Paddy was just through with his job in 

the Hudson River vehicular tunnels, the 

biggest tunneling project ever completed, 
with the twin 80-foot tubes making an 

‘underwater roadway for automobile 

traffic between New York City and the 

‘New Jersey shore. And being the biggest, 

of all under-water tunnels, it was the 

biggest sandhog job on record. Twelve 
hundred of these men,doing their day's 
work below the river-bed, had burrowed 
those mile-long holes through the mud, 
and sotie of them—Paddy Ryan for one 

—were proud of their achievement. 

From where we stood, in West Street 
fon the New York water-front, we could 


woodpeckers. Paddy took a 


By Frank Parker Stockbridge 


at his pipe, removed it from his mouth 
fand waved itin the direction of the sound. 
“Now, them boys," he said, with an 
Inimitable burr that’ defies type, “them 
boys takes their lives in their hands every 
time they goes to the top. When they 
fall they've got a long ways to drop, 
Now, us lads that works in the tunnels an’ 
caisson don’t take no chances like that. 
‘There ain't no place for us to drop. We're 
already at the bottom, an’ thea some.” 
Paddy laughed at his own joke. There 
was no doubt of his belief that the sand- 
hog’s job of sinking caissons and digging 
tunnels under compressed air was far 
superior to the risky business of climbi 
aloft among the beams and girders 
ea, sir,” he went on, ‘there ain't 
no place fora sandhog to fall to, without 
he lets go of the ladder goin’ down into 
a caisson, ‘though I mind me of Dan 
Murphy that was killed by a wooden 
plug, no bigger than would stop a jug. 
fallin’ 80 feet an" hittin’ him on the head 
when he was at the hottom o' one o° the 
aimons of the Manhattan Bridge, crossin’ 


the East River, at New York. Them was 
monsters, them eaissons, Ever been 
down in one, mister?” 

I pleaded ignorance. Paddy beamed 
with a superior air. 


“TPS like a big box with a top an’ no 
bottom, a caisson is,” he said. “At 
the top is the air lock, an’ at the bottom 
is the muck—earth oF sand or gravel or 
hardpan or rock—whatever stands be- 
tween the surface of the earth an’ bed- 
rock. Y" see, the purpose of the caisson 
is to clear everything away, down to the 
backbone o' the world, 20 they ean have 
somethin’ solid to rest their steel an* 
concrete on. What good would all that 
be if it wasn’t on rock at the bottom?” 
He waved his pipe again at the sk 
scraper. “Them boys wouldn't have io 
jobs at all if it wasn’t that us sandhocs 
did our job first,” he went on. “Now it 
stands to reason that when you get down 
a certain ways underground you strike 
water, an’ that ’s why you've got to use 
ceaissons, unless the bedrock comes above 
the water line. Ninety-four feet, them 
Manhattan Bridge eaizors went’ down, 


‘That's two tous-wie omens ome: 
hours’ rest between ‘em, All’ sandhog 
jobs are two nhifts, for nobody can stand 
‘the pressure for a full workin’ day. An’ 
the higher the pressure, the higher the 
pay an’ the shorter the day. In caisson 
work the pay’s a bit higher, and there's 
seven kind o' days, one for pressures up 
to 18 pounds an’ eight hours’ work; the 
next is six hours, from 18 to 26 pounds, 
‘an’ 0 on tp to pressures above 48 pounds. 
That's tome pressure! An’ how long do 
you think a day's work is under that 
much air? Half Two 16 
minute shifts, that But the pay 
goes up 50 cents a day for every step up 
in promure, 20 a miner—that's ‘me—gets 
844 dollars on top of his eight-ffty, for 
half an hour's work, Twelve dollars for 
80 minutes! 


"JT AIN'T often we have to work under 

top pressures, thougt Deepest job 
I ever worked on was the Pennsylvania 
tunnels, from the Jersey shore to the 
Pennsylvania Railroad terminal in New 


eve aya 90 
feet.” That was ‘only about 40 pounds 
pressure.” 

Paddy paused and relighted his pipe 
nonchalantly, Evidently working “under 
air” agreed with him. Unlike the struc- 
turabateel workers, few of the sandhogs 
are of the slender, wiry type. They run 
rather to fat than otherwise, and Paddy 
Ryan ia no exception to the rule. 

“Sure we get fat, an’ why wouldn't 
ye?” he responded tomy comment. 
“Man, what an appetite it does give you, 

under air! A company doctor 
coated WS mas aaec 2 coon Wh 
because we inhale more oxygen every 
time we breathe the compressed air than 
we do on the surface, an’ it’s the oxygen 
that burns out the waste in our blood an’ 
tissues, ‘There must be somethin’ in 
that, for any kind of a fire burns faster 
under the air. My pipe, now—three 
pufls an’ it's burned out, under 30 
pounds pressure. They don’t stand for 
smokin’ on the job, though. A sandhog 
that does is blacklisted. In the old days, 


beforé tne. uu very 
to work with, an’ we had to use candles, a 
candle would burn out in no time, Some- 
times after a candle was blown out it 
would light up again from the spark on 
the wick, just because of the oxygen, 


“GAY, that, reminds me of a funny 
thing,” Paddy went on, after a few 
reminiscent pufls at his pipe. ‘There 
was a sandhog named Louis Cassari, an 
Austrian. He was an old-timer, and he 
held the record for the longest time under 
air—16 hours, under 30 pounds. Wel 
Louis blew out his candle in the caiason 
fone day an’ put it in his pocket, an’ you 
can call me a Dutchman if it didn't light 
up again in his pocket. First Louis knew 
about it was when he felt his leg burnin’, 
and there was his pants half burned offi 
“Yes, sir; it's the oxygen in the com- 
pressed air that burns up the food we eat, 
80 we have to be sure to eat enough. An’ 
I suppose it’s the same thing that males 
it easy to work under air. Kind o' like 
stimulant; everything’s easy to do. 
Fellows that are too lazy to shake down 
the kitchen stove'll do a big day's work 
in a caisson or a tunnel an’ think nothin’ 
of it. You don’t get tired at all. 
“Pretty dangerous work, though, isn't 
itt” T ventured. “Doesn't. it knock 
man’s system to pieces, if he keeps it up’ 
“You're thinkin’ about the ‘bends, 
that there used to be so much about in the 
papers,” replied Paddy. “Well, it's the 
‘same with this sort o' work as with any 
other—a man’s got to take care of him- 
self. Everybody has to. You have to, 
don’t you? Well, then, a sandhog that 
doesn’t take care of himself off the job’ll 
die sooner than the ones that does, but 


there's nothin’ in workin’ under air to hurt 
a fellow, Look at me, now. I've been 
workin’, eaimon an’ tunnel jobs, on the 
other side an’ over here, for 30 years, an’ 
T'm good for 20 years yet. 


““PAKE your time in the air lock, oa 
pecially comin’ out, an’ don’t let the 
lock-tender change the pressure too fast, 
fant you're all right. ‘There’s an air loci 
at the top of the caisson or the shore end 
ie tunnel. When you go in, they 

‘the door behind you, an’ turn on the 
it gets up to the pressure inside the 
workin’. Comin’ out, it works the other 
way. Goin’ in you ‘can take it faster 
than comin’ out; that’s where the boys 
used to get into trouble and get the 
‘bends,’ comin’ out of the air too fast. 
Thirty seconds in tt lock for every 
pound of pressure is the rule, but some- 
times a sandhog that's in too much of a 
hurry'll turn the valve when the lock- 
tender ian’t lookin’, 
not much this side o” murder, 
it’ might not hurt him, it 
right kill some o” the rest 0° the gan in 
the lock, or cripple ‘em for life. That's 
when you get the ‘bends’; by comin’ out 
fast, It’s like the jumpin’ toothache 
the worst kind o' rheumatism com- 
wed, an’ if it hita you-in the head you 
go daify. If it gets you in the belly you 
have the worst colic you ever heard of. 
‘There's only one way to cure it, an’ that’s 
to go under the air again, and ease off 
the pressure gradual. It's little bubbles 
of air that gets into the blood, under the 
pressure. They work out through the 
lungs if you give ’em time.’ 

Paddy’s pipe called for attention again. 
‘There was the faraway look in his eyes 


une my 
aye said.” "Twas 
sor Jimmy’ Sullivan, the best 
foreman I ever worked under. He was 
fan old-time sandhog, only they call ‘em 
all miners over there. He'd worked in 
the caismons of the Forth bridge an’ come 
over here, once, in 1890, when an English 
company’ was tryin’ to run a tunnel 
under the Hudson, the one McAdoo took 
hold of afterwarde an’ finished—what 
they call the Hudson Tunnel now. 
“Well, we had the tunnel through, 
though the air was still on 
while we was puttin’ in the 
lining, when two members 
of the London County 
Couneil thought it would 
be a nice thing to make a 
tour of inspection. They 
were fat, red-faced blokes, 
retired soapmakers or some- 
thin’ like that, an’ their 
idea of an inspection tour 
was to bring a big hamper 
of lunch along, with some 
whisky an’ champagne to 
wash it down with, an’ eat 
lunch in the tunnel 


SV ELL. the air pres. 
sure’ was so heavy 
the champagne cork 
wouldn't pop, but had to 
be pulled out, an’ they were 
complainin’ sbout how flat 
the stuff was. It wouldn't 
fizz at all. But they drank 
it, or one of "em did. The 
other stuck to whisky, an’ 
emptied about half | the 
bottle. ‘Then they went 
back to the air lock. I was 
goin’ off shift, so I was in 
there with ‘em, 

“Pretty soon, 


as the 


‘Then you come out of 90 acKreve a. 
end of your shift an’ maybe it's around 
zero outside, but you're ao hot you don’t 
notice it at first, an’ you don't wrap 
yourself up like you ought to. ‘Then you 
iet_a chill an’—good night! 

“But what about the risk of drowning?” 
I inquired. “Don't the caissons and 
tunnels get flooded, sometimes?” 

“A fellow has to'take some chances on 
any job,” replied Paddy; “but it’s no 
worse on this job than on any other— 


batting together the great castiron segments 
Sderniver anne 


VERYBODY who drives « motor- 

car or rides in one is familiar with 

the "speed limit”—the rate beyond 
which the law says a motor vehicle may 
not travel 

Has Nature, though, also her speed 
limit? Is there a rate beyond which a 
human being may not travel without 
breaking one of Nature's laws? 

In other words, could a man operate an 
airplane of a motor-car at a speed of 1000 
miles an hour, fere science to pro~ 
duce a vehicle capable of going that fast? 

It ia doubtful, says science. The thou- 
sand-mile-an-hour airplane is mechanical 
ly possible, but there are speed limits set up 
bby nature beyond which the human body 
eannot go. Various physiological proc- 
cesses of the body are the traffic cops that 
will force man to obey the speed laws of 
nature, no matter how fast he may build 
his vehicles, no matter how ambitious he 
‘may be to surpass previous speed records, 

‘These physiological processes issue un- 
mistakable warnings in the form of pain, 
dizziness, nausea, and even unconscious- 
ness, when man approaches the speed 
beyond which he may not go. To proceed 
faster would be suicide, 


HEN Lieut. Al Williams, U. S..N. 

former big league pitcher, reached 
the unprecedented speed of 266.59 miles 
an hour in his airplane, not long ago, he 
heard the warnings of the tratiic cops of 
nature, 

“When I rounded a turn,” he reported, 
“T went out cold.” 

‘And there, according to science, is the 
hub of the whole matter. The straight- 
away speed that man can stand may not 
yet have been approached; but itis likely 
that Lieutenant Williams came very close 
to the rate at which nature will permit 
‘a man to speed ond turn. 


When a. 
high rate of speed, 1. 
is thrown over on his side quite as wu. 
‘as if he were cast from a catapult. The 
circulation of the blood must adapt itself 
to the sudden change of position. It is 
slow to do so. The body is going one 
way; the blood is circulating in a way 
that corresponds to quite a different mo- 
tion of the body; the result is dizziness, 
Moreover, centrifugal force draws the 
blood away’ from the brain, There re- 
sulta a condition known as brain anemia, 
‘At 266 miles an hour the brain’s blood 
supply can readjust itself. At 1000 miles 
an hour, though, science says, the terrific 
pull would draw the blood from the brain 
with auch force as to result in permanent 
injury, possibly death. 
Major L. H. Bauer, of the School of 
Aviation Medicine, Mitchel Field, N. Y., 


that excessive speeds will cause perma- 
nent injury or death, 

‘What nature's speed limit for the hu- 
man body is, Doctor Bauer saya it ia 
imponsible to state, But there is « limit, 
and probably it never will be reached 
because of nature's warnings. 

When Al Williams made 266.59 miles 
an hour—a mile in a little more than 13 
seconds—he traveled faster than a human 
being ever went before or since. Other 
aviators have approached that speed, but 


More than Three Times Faster than Man 


“The racehorse Cherry Pie, which holds the word's record for a competitive mile, made this distance 
ei wimute 35 3/Seeconde. Man's best record forthe sme datancr soot i mates 102/5 seconds 
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New Discoveries Show that Nature, 
Not Mechanics, Limits Man’s Speed 


By Robert E. Martin 


in no other vehicle has anything 
like such a speed been attained. 
‘The closest approach to it, ac- 
cording to official records, is the 
mile in 28.07 seconds that Tommy 
‘Milton made in his automobile, 
‘Automotive engineers believe that 
‘automobiles never will travel much 
faster than that, It is not a ques- 
tion of making a car mechanically 
capable of attaining the speed; it 
{n'a matter of obtaining a road on 
which such a speed ean be negoti- 
ated with comparative safety. 


"[iEsametactor probably limita 
the possible speed of motor- 
cycles, "Though motorcycles are 
used by the police” in keeping 
automobile speeders in order, 50 
far aa speed records are con 
cemed, the motoreycle must take 
second’ place to the automobile 
among vehicles that travel the 
road, - For the fastest motorcycle 
speed record: 


while 
amile in approximately 13 seconds in 
‘rplane ani 25 seconds in an auto- 
mobile, the best time that Paavo Nurm 
the Inst word in runners, has heen able 
to make for the sume distance is co 
siderably worse than fourminutes. Charley 
Paddock, probably the fastest consi 
runner that ever lived, ean better Nurmi's 
best speed, but only for a short distance 
‘The diszy speed that has carried this 


His Car Traveled a Mile in 23.07 Seconds 


‘The neareat approach to the fastest airplane spe in the mile in 23.07 seconde mane by Tommy, 
‘Milton (above) in his automstle. Automotive cosines taieye that sutomofics ever wil travel 
auch faster than thi record. ‘Ths remarkabie pice shows Milton's car tevelin a top speed 


The Greatest Sprinter 
Charley Paddock, probably the 
{stent funnet Use ever lived, has 

3/8 seconds, 


California athlete 100 yards in 9 3/5 
seconds cannot be maintained by him for 
‘4 mile—or even for an eighth of a mile, for 
the farther man goes, the slower he goes. 

In the water, man's speed depends en- 
tirely on his method of navigation. In a 
motor-boat he can reach exprese-trai 
speed. The speed of the greatest: swim: 
mer, however, cannot be compared with 
the ‘speed of ‘the average walker. Thus 
Johnny Weismuller, who has eclipsed all 
records at the shorter distances, required 
51 2/5 seconds to make 100 yards in his 
best effort. 

‘A fish, of course, could circle round and 
round this greatest of swimmers and beat 
him at any distance. Similarly, most 
animals can eclipse the best speed of 
which man is capable ‘afoot. ‘Thus, 
Cherry Pie, the racehorse, which holds 
the world’s record for a competitive mile, 
accomplished the distance in 1 minute 
35 2/5 seconds. Nurmi's best record for 
the same distance is 4 minutes 10 2/5 
seconds, 

With’ some mechanical aid, man can 
better that latter time. i 
MeNamara has gone a mi 
45 seconds on a bicycle, while Arthur 
Staff has made a mile in 2 minutes 96 
seconds on ice skates. 

‘There seem to be very definite limits, 
though, to what man can accomplish 
with his muscles. Only a small fraction 
of a second usually separates the new 
record from the old. 
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Gear Gliders—the Last 
RS Word in Aircraft 


“The peture on thie 
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Poisons that Lurk in 
“Bootleg Booze” y 


Federal Chemists Reveal the Perils of 


“Imported”? and Homemade Liquors 
By Norman C. McLoud ca 


ET the national water supply become prices for the privilege. 
as foul as bootleg liquor, and the This is not propaganda, 
population will be in a’ state of ‘The statements are cold 

complete panic. facts, stripped of argument, 

Tn this circumstance lies one of life's and based on scientific re- 

mysteries. Civilization balk at drinking search. ‘They are the 
polluted water. ‘The mere suggestion of product ofapplied chemist 

Impurity brings consternation and dis- seeking the truth about the 
may. A hint of typhoid germa in the national liquor supply. 
water supply will terrify an entire ‘They are facts unbiased 


community by personal opinion on the 
Bootleg liquor, though, ia a different prohibition questio 

proposition. There is a government 
Ninety-nine per cent of the stuff is laboratory in Washington 

off color. Much of it is the sort that that devotes itself to the “Less than One Per 


Kills. Not more than one quart in a job of learning what's in 
hundred meets the standards of the bootleg booze. I have lived 
days preceding prohibition. More than with the chemists in this 
that, much of it contains actual, active laboratory. I have seen 
polsons, among them earbolic acid, for- them taste “bootleg” —as a 
maldehyde, pyridine, acetone, and iodine part of their day's work 
chemicals that are used in denaturing and spit it out as they would the rankest there are some questions that it does not 
the aleohol from which much of the poison. In the process of observation I answer. ‘The sense of taste must be 
bootleg stu is fabricated and which the have seen them cheat death by seconds employed also. Wo can taste the co 


De. W. V. Linder chief of 


hootleg manufacturer cannot remove through the simple expedient of getting tents of 30 bottles without swallow 
tempting to turn the denatured rid of the stuff before it could get them. ing a drop. If we did swallow {t, there 

rage “We learn to taste without swallow- would be daily vacancies on the payroll.” 

overnment chemists explained to In my study of contraband bose I 

bootleg booze. Lead salts, , me. “Chemical analysis is exact, but have enjoyed contact with Dr. W. V. 


Linder, chief of the Chemical Section 


e the Internal Revenue Bureau, tn the 


Doctor Linder ai cherniats 


and tin salts, absorbed ei 
distilling ap orf 


era simply can’t get 
al stufl’ ‘The supply today is m 
‘of moonshine, distilled under the m 
a thy and insaitary conditions imag 
red and flavored to represent whisky 
containing juniper to make it pass as 


poisons be ive. Sooner oF 
Tater, though, they would become effective 
death certifieate of the drink 

ii the 

it would be the 


2 


cause nevertheless. For the effects of 
many of these poisons are cumulative 
‘They attack the liver or kidneys; under- 
mine the entire system. 
it has been claimed that bootleg 

liquor is no more harmful in this respect 
than the alcoholic beverages consumed 
in other days. This contention, though, 
ia wrong. ‘The baneful effects of the pres 
ent type of liquor are far greater.” 

Linder hag a staunch ally in the offi- 
cial person of J. M. Doran, head of the 
Prohibition Unit’s Industrial 
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exact counterparts of the bottles that 
designated various brands before liquor 
became an outlaw, 

Dressing the bottles received the same 
careful attention at the hands of this 
enterprising dealer. His counterfeits in- 
cluded labels, tinfoil, stoppers, and 
everything that might be required for 
giving the bottle an honest appearance. 
Even the packing was not overlooked. 
‘The supplies embraced the peculiar 
Scottish nails used overseas for fastening 


ember, 1925 


Not long ago a rum ship was captured, 
which contained a complete outfit for 
fabricating “Scotch” of almost any de- 
sired brand—There were alcohol, flavor- 
ing chemicals, bottles, Inbels,, corks, 
cases; everything that was required to 
give the appearance of genuineness to 
the ship-made liquor. 

From at least two points—one in 
New Jersey and the other on Long 
Island—bootleg "Scotch" made on United 
States soil, I am told, is transported 
Fegularly to the rum fleet by 


Alcohol and Chemical Division 
Doran backs the statements of 
‘the chemical chief and makes 
startling declarationsof hisown, 


“AUCH of the whisky, gin, 

‘and kindred drinks 
peddled by bootleggers,” this 
‘expert told me, "have as their 
basis either moonshine, with ite 
attendant poisons, or dena. 
tured alcohol, a non-beverage 
liquor intended for industrial 
use, The latter consists of 
pure grain alcohol to which 
has been added various de- 
naturanta rendering it unfit 
for beverage purposes 

“These denaturants are im 
possible of elimination by any 
process employed by the boot 
legger. The majority of cases 
of instant death from alcoholic 
poisoning are the results o 
drinking this class of eoncoe- 
tion, 

‘Wood alcohol produces 
paralysis and atrophy of the 
optic nerve, with total 
blindness, inflammation of 
the kidneys and bladder, 
nephritis, and cystitis In 
some cases it produces 

eath.” Tt is known that 
death’ has been caused by 
fas little as three ounces. 
Detection of the presence 
‘of wood alcohol is im- 
possible exept by thorough 
analysis performed by a 
skilled chemist in a well- 
ipped Inboratory 

‘This product ia diluted, flavored, 
colored, bottled in containers 
fake eaps, labels, and stamps, an 
‘as well known brands of liquo: 


N THIS last statement is 
tack that punctures the 
bubble of security produced by far 
labels, Nobody should let hime 
fooled by an honest appearance 
outside of the bottle: Counterfeit pac 
fages are the essence of the bootle 
trade. 


“Almost every brand of label has b 
imitated,” Doran told me. “Whet 
domestic or foreign, the labels 


been made and sold by the te 
thousands. Few labels known 
ean consumers have been ove 
One source of supply for fake mater 
was discovered in the shadow 
United States Capitol. In this 
ment the representatives of the Tre: 
Department found a stock of merch 
dise that constituted a bootlexger 
light. There could be obtained a 
sired variety of bottle he might re 


ly of much 
quor that is peddled 
moonshine 
ost, imp 
aid De 


Tt is aln 
Even though’ it have 
real once, it does not re 
that way for more than 

‘of the bo 
the bootlexier i 
fabulous 


hol, 
‘oloring 
make of it 
five times the 
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Shoe-Leather from the Sharks 


Remarkable Fish-Hide Industry Ls 
Developed by New Process BS 


E increasing scarcity of mammal hides in recent 
hhas caused leather manuta to t 

ea for their raw product, 

through experiments under the di 

Bureau of F he skins of sharks, 


t can he used just as ordinary 
sid to be as much leather value in a 
nd the cout of w fish Ia far less: 


One Haul of 
Sharks 
Spec tre neta 600 
pire ane with Youre 
With “the ‘npeereras 
‘rom $0 to 200 sharks 

oe taken daily 


being stitted sania, 
‘mad Gnally they ae washed & second iat 
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{reds of actors. The 
fol trick," he says 

Vnowing what your ex: 
plosive will do, then time 
Ing the mixture with the 
action of players and 
that of the camera." 


He Has 
Staged More Battles 
than Napoleon 


How “Slim” Hoffman 
Makes Dynamite Do 
Astonishing Tricks 
for Movie Thrillers 


By Fred Gilman Jopp 


inky horizon. Another! The shriek 
‘of shells with stunning crash of 

detonation. The numb earth throbs. 

Flames! Destruction! Horror! 

‘The deathly silence that follows is 
broken only by the grinding clic 
cameras striving to catch the I 
wisp of smoke. ‘The movie battl 

Not long ago a big Apes 
the 8. Sy i 


Aisiens flash lights up the 


|A man watched 
pressed a key, 


of debris were 


‘Ted tons of dyna- 
[000 pounds of gunpowder had 
done their work. All to provide a mo- 
ment’s thrill for you some night at the 
movies! 


carnage of a 
the movies. He is a 
and important. for he 
fe most dangerous tools on 
the “ot.” On hus skill often depend the 
ives of hundreds of actors. 

Here is the time to introduce Walter J. 
(“Slim") Hoffman, sereenland’s explosive 
engineer, the man who has staged more 
battles than Napoleon, but who differs 
from the Little Corporal in that he has yet 
to cause his first casualty. Hoffman can 
make dynamite doa whole bagtul of tricks. 


has changed in motion 
picture production, including methods « 
destruction. Movie sets used to be ra 
by pulling wires or cutting ropes. T 
never was satisfactory, beeause hvmal 
beings all react differently. The pull o 
wires or the chopping of ropes never ws 
uniform, and time after time a buildin 
‘would fall halfway and then stop in mi 
air because some rope or wire had cas 
on a projection. 

‘Then the method of using fuses can] 
in. While this was an improvement, st 
it’ was unsatisfactory, because usd 
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A Movie Bombardment of a F 


would go out at the wrong time, Often 
when a whole building was to be razed, 
one portion of it would remain atanding 
‘because the explosive failed to explode. 
Accidents occurred from delayed fuses, 
‘eausing serious injuries in some cases. 
‘Today explosions are created by elec- 
tricity and powder, All parts of « build- 
ing can be destroyed simultaneously, or 
any portion of it without disturbing ‘the 
rest. Or explosions can be timed to act 
consecutively, giving film effects that 


By ingenious placing of esplosives any part of buiding can be 
‘Senroyed withose disturbing the ret. ‘Bchind the exmer= ste 
Hlasiman, watching for the exact moment to throw the awitch 
thatwil"ahootanexplowon wheres moment Beare std am ac 


neh V 


lage 


startle. So long as the powder ia of a cer- 
tain chemical quality a certain mechanical 
result is assured. There are no chances of 
accidents under these modern conditions. 

‘The explosive engineer must construct 
‘4 Civil War or a modern battle at three 
‘The problems that greet 
would drive another engi- 
neer crazy. An idea of what he is up 
‘against may be gleaned from the follow- 
Ing assignments, The list is typical of 
the jobs "Slim" Hoffman finds waiting 

for him when he comes 
down to the lot in the 
morning. 

1. Destroy the brick 
Inboratory on the back lot 
without harming the two 
lass stages 100 feet dis- 
tant. 

2. An 


cplosionin which 


fa trick cigar explodes in 


him, and at the same time 
shatters the glass of poi- 
soned wine held by the 
aged father. 

3. A projectile breaking 
through one wall, must 
travel between two actors 
and out the other wall. 

4. A man off balance, 
about to fall down a man- 
hole, must be set back on 
his feet by the concussion 
‘of an explosion set off 
below. No. tricks. 

5. Destroy an entire 
French village with ex- 
plosions that give the ef- 
fect of shrapnel fire. 

‘This is a good begin 


All the secrets of solving these 


ning. 
difficult problems are lockea away in the 


explosive engineer's brain. “There is 
really nothing to them,” Hoffman told 
me with a laugh. "The only trick ia 
knowing exactly what your explosive 
will do, then timing the mixture with 
the action of players and camera 


TP HE areas dificulty is with the human 
element. Powder will do what I 
command, but the players sometimes 

nd the result is grief, and lots of 
Actors, like almost all other people, 
have difficulty in mastering the paychol- 
ogy of fear. Any one can walk 20 feet on 
‘a curbstone, but lift that curb 100 feet in 
the air, and it’s a different story. 

“it is the same way with explosions. 
We can point out that the explosion will 
flect only a certuin area, that physically 
it can spread no farther, but reasoning 
does no good when an actor is afraid. 
Usually, in such cases, the director and 
I get around things by keeping the ex- 
plosion a secret. In this way I can 
guarantee positive results, and the dik 
rector obtains registration’ of honest-to- 
goodness emotion. Imagine your favorite 
star standing near a couple of sticks of 
dynamite, and that dynamite explod- 
ing without her knowledge! Does she 
rogister fear and amazement? I'll say 
she does! 

“The wise director, however, shoots the 
explosive scene at the very end of the 
picture, because after the explosion the 
star is ‘likely to be a little shaky. And 
you can't blame her. But when this 
picture is shown and the eritics rave over 
the star's great emotional work, you can 
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” Drift- Recorder Keeps 


Pilots on Course 


An Ingenious New Aid to Aviators 


are interested in recent successful 
tests of an instrument, invented by 
Commander Le Prieur of’ the French 
Army Aviation Service, that enables pilots 
to determine exactly the deviation of their 
craft from its course as the result of side 
winds. This instrument, called the “navi 


Awe throughout the world 


graph," makes it possibie for the pilot to 
reach’ his objective in the shortest time 
‘possible. 


‘The principle of the navigraph is ex- 
plained’ in. the accompanying. diagram. 
Supposing an airplane should start from A 
on a course AX, with the intention of 
reaching B. If it 

x wore exposed dur- 

t ing its fight to a 
tide wind blowing 

inthe’ direction 
BC the ‘airplane 
would find itself at 
the end of a ealeu- 
lated time. at C, 
aving actually 


traveled along the 
drift line AZ, 
though pointed in 
a direction parallel 
to AB. 


flying in stil air, 
would have eov- 
fered the distance 
AB in one hour, 
the line AB in the 
triangle would rep- 
resent the speed an 


hour of the air- 
plane, The vec- 

iC represents 
speed and 


the 
direction of the 


wind in miles an 
hour, and the 
vector AC repre- 
sents the course 
actually followed 
by the airplane and its speed an 
hour in relation to the ground. 
‘The angle BAC represents the de- 
viation due to the wind. 

Knowing the speed of his air- 
plane and the direction and dis- 
tance of his objective, the aviator 
needs only to know the angle and 
direction of his drift to enable him 
to lay out a course that will un- 
cerringly take him to his destina- 
tion within a calculable time. 
‘The object of Le Prieur's navi- 
graph is to provide a simple 
method of determining the drift 
angle. 

‘The navigraph consists of an 
instrument for determining the 
direction and angle of side drift, 
and an apparatus for plotting corrections 
of the line of flight. A small movable 
telescope is mounted to form one side of 
aan articulated parallelogram. The other 
side is formed by a tube with « pencil at 
‘one end. The axes of the pencil tube and 
the telescope always remain parallel 
‘The point rests on a recording paper 
atretched between two rollers 

To determine the angle of drift, the 


ing some ebyect on 
aren the center of 
Sinon, the sndle of 
Sritinrecorded mute 

ally by the 


September, 1925 


aviator sights through the telescope some 
distant point along the line of fight. By 
keeping that point in the center of the 
field of the telescope, and drawing # line 
along: the edge of the calibrated ruler 
mounted on a disk in a parallel position, 
tthe aviator will obtain a pencil-line record, 
indietating the angle of drift. 


French Air-Propelled Sea-Sleds Race a Mile a Minute 


[While high power motor-bosts have been mat 


vig thet mpd eainat expe 


‘Stanen aseciartabls now ype of racing erat drives by sisplens repute. hes spmeared oa the cine 


River in France. Ita called a= en-led™ 


‘A number of these bouts rece uncer the auwpices of 


the Motor Bost Clubf France, arereported tohave aiained the remarkable speed of eae‘ tint” 


stcamlined aft 
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Dr. Byron E. Eldred demonstrating his re: 
tmarkable new vibrating instrument forthe dat 


WO highly ingenious devices for 
the relief of the di 


Dr. Byron E. Eldred, mechani 
neer, of New York City, is responsible for 
the apparatus pictured above, ‘The ope- 
ration of this'is based on the fact that 
deaf persons often can hear sounds ordi- 
narily inaudible to them when the sounds 
fare accompanied by loud noises, such 
the rumbling of a train, oF the beating of a 
drum. This phenomenon, scientists be- 
lieve, is due to the fact that vibrations of 
the louder noises act as a sort of “earrier 
wave" for the smaller voice vibrations. 

Doctor Eldred’s device, by means of 
two generators that actuate a diaphragm, 
ends out a succession of air vibrations, 
corresponding to the rum! 
similar noises,and these are sa 
persons to hear ordinary conversation. 


Automatic Wireless Instrument Sends 


HAT the radio operator of a ship 
‘may have a chance for his life with 
the rest of crew if the vessel should 

ink, a new SOS sending device has been 

invented to give automatically the ship's 
call sign, the latitude and longitude, and 
the distress signal. After the machine 
has started it will continue sending out 

Il until the ship sinks, et 
r, M. Passaqui 

neh engineer 

No operator is needed. Dial 
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Another device to aid the 
deaf is a miniature telephone 
receiver developed by engi- 
neers of the Bell Telephone 


Laboratories. This fits 
into the ear, and is, 
tually invisible. With 


its connecting cord 
weighs only six-tenths of 
an ounce, Itis connected 


New Aids for the Deaf 


Compact Amplifiers Replace Ear Trumpet 


with a microphone that can be worn in 
the coat lapel, and an amplifier in a box 
that ean be carried in the hand. The am- 
plifier contains two small vacuum tubes 
and the necessary batteries. By the use 
of this device, which is called the “‘audi- 
phone,’ a person who has lost 60 per cent 
of his hearing is said to be able to hear 
the ordinary conversational tones of a 
speaker three feet away. 


How the miniature teephone, called he 
Instrument i 90 smal that Wf 


machine may be set each day according to 
the ship's location so that everything may 
be ready in case of accident. 

‘The instrument, operated by a small 
electric motor, is ‘contained in a cabinet 
ind may be mounted on a table. It con- 


Sad danten of the sisal At the cht 


mudiphone," i used by a deaf person. The 


The ‘smpler ‘a ten ‘on the chat 


SOS” Calls at Sea 


sists of a wheel with notches all around 
ite rim and a shalt bearing 14 cams, 

‘The notches on the rim of the wheel 
transmit the three dots, three dashes, and 
three dots of the SOS signal. ‘These are 
‘sent three times in succession, and thenf 
lows a long space that allows for the send- 
ing of the ship's call sign. ‘The latitude 
and longitude are then sent by the eam 
arrangement, which has 14 cams, 10 for 
digits and four for compass points. ‘The 
control panel is arranged with dials for 
the various settings. 

Seacraft equipped with this invention 
does not need radio operators on board 
in order to send out messages of distress, 
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Ganktaoar Forecasts Weather 


School OF the University of California at Berkeley 


there are produced new inventions 

‘or discoveries to lighten human 
labor, relieve suffering, add to ovr com- 
fort, ‘or increase our knowledge of the 
world we live in. Are you keeping in 
touch with them? Do you know of their 


A'S. every day of the month 


value to you? 
‘The following brief survey of the 
‘month's important achievements will help 


‘you keep up to date in the rapid progress 
Of acience and inventior 


‘The Sun as an Almanac 


ONCE every day for more than « year 
Henry H. Clayton, meteorologist, 
formerly official forecaster in Argentina, 
hhas been looking at the sun through a 
telescope, and forceasting, froin what he 
hhas sven there, the temperature of the day 
‘one week following, in New York City. 
He mails his predictions to the Smith- 
fsonian Institution in Washington the day 
‘he makes them, 

Recently, in checking up his method of 
forecasting weather by the sun, Smith- 
sonian computers announced that for the 
year Clayton’s predictions, on the aver- 
age, worked out remarkably well. Bright 
patches on the sun, called “faculae,"” or 
numerous sun-spots, mean that a hotter 
sun is coming, Clayton explains. An in- 
crease of solar heating, contrary to what 
‘one might expect, means cooler weather 
in the East. 

‘The methods of forecasting now em- 
ployed by the U. S. Weather Bureau 
Produce only general predictions of the 
“fair and warmer" type. 


Antiseptic Rays Purify Water 


WO scientists in Paris recently 

Groped a bottle containing an anti- 
septic in a vessel of impure water. The 
bottle was tightly corked so that its 


‘The Biggest Airplane Propeller 


‘tnd in designed to travel 1200 revolutions » minute 


contents could not come in contact with 
the water. . Yet 24 hours later, when the 
bottle was taken out, 25 per cent of the 
microbes in the water had been killed. 

‘The account of this amazing experi- 
ment conducted by Doctors Techoudyres 
and Bunau-Varilla was made recently 
before the French Academy of Sciences. 
An explanation advanced is that the anti- 
septic gives off rays that attack microbes, 
just as ultra-violet rays do. The tube 
that contained the antiseptic. a weak 
solution of chloride of lime, was made of 
quartz, which apparently let the rays 
through readily. 

Out of 60 tests, 51 showed that the 
microbe colonies had been reduced nearly 
80 per cent after 24 hours’ exposure to the 
antiseptic, without contact. The conse- 
quences of this experiment may be of 


Other New Discoveries 
and Useful Inventions 
that Mark the World’s 
Achievements in Science 


great importance for hygiene and medi- 
cine. Our city drinking water, for 
example, in the future may be purified at 
very low cost without chemicals, 


Survey Crops by Airplane 
AGRICULTURAL observers are try- 

ing out the plan of going up in air 
planes to determine crop conditions. In 
a test flight recently, an army plane flew 
over a 200-mile area in North Carolina 
covered with tobacco, peaches, and other 
important crops. 

At a height of from 60 to 200 feet an 
agricultural statistician was able to note 
tthe extent of damage done by insects or 
storms. Further, he was able to deter- 
‘mine by the color of the 
‘crops and soil the general 
bbealthiness of the crops. 

In an airplane an esti- 
mate of erop conditions 
over a large area can be 
made in a single day, it is said, while by 
tthe old method of sending out ‘question- 
naires to farmers, it often takes 10 days 
to get the information. 


Boosting Aeronautics 


HAL? 2 million dotiars has been given 
by Daniel Guggenheim to establish 
the first School of Aeronautics in the 
United States. It will be a part of New 
York University in New York City. 
‘A$24,000 prize is being offered in Eng- 
land for'the design of a moderate priced, 
low powered, light airplane for popular 
use. It must be a two-seater, dual- 
control plane of British construction, with 
folding wings and an engine that weighs 
not more than 170 poun 


Coffee and Alcohol 


‘OFFEE is more of a stimulant than 
alcohol. The latter makes a man 
It is depressing and paralyzes all 
and restraint. While those 
influence can do more work, 
they do not do it well. On the other 
hhand, coffee is stimulating, enabling a 
user to work beyond normal strength, al- 
though he must pay the penalty later in 
loss of sleep. ‘These statements were 
made by Dean Henry H. Rusby, of the 
Columbia College of Pharmacy in New 
York City, explaining why the world 
Grinks what it does. 

Another Columbia University professor, 
Dr. H. L. Hollingworth, put six college 
students to a two weeks’ drinking test to 
find an answer to the question: When 
isa man intoxicated? In courts all sorts 
of tests are used, from making 2 man 
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walis a chalk line to repeating the 
alphabet backward. 

‘Alcohol was included in the stu- 
dents’ diet on certain days without 
their knowledge, and their con- 
versation, conduct, appearance, and 
attitude Were observed carefully. The 
results showed, according to Doctor 
Hollingworth, ' that psychological 
testa are the best method of detecting 
intoxication. Thess measure steadi- 
ness, speed, and control by testing 
the subject's ability in such things as 
tapping with a pencil and adding. 


Catfish Lives 50 Years 
HOW lone does a fish live? Not 

‘out of water. Any boy ean tell 
that from observation. But with 
proper food—everything it needs? 

‘Major F. 8. Fowler, of England, 

who nas been conducting a special 
study to find out, reporta that & eat 
fiah with which he is acquainted is 
now 50 years old and is still lively. 
‘An electric eel in the London Zoo, he 
found, lived 12 years. Other fish age 
figures, as given by Major Fowler 
are as follows: carp, 18 years; goldfish, 
12 years; herring, four years; -salmor 
three years; brown trout, six years. A bull 
frog's recorded aye was 15 years; toad, 11 
years, and the giant salamander, 62 years. 


Lung Capacity and Health 
PUFF out your chest, but don't be too 

‘proud of yourself." Large lung ca- 
pacity does not mean, necessarily, that 
you are healthy. Dr. J. A. Meyers, of the 
University of Minnesota Medical School, 
reporting the results of six years of study 
of lung capacity, says that it is by no 
‘means a certain test 

"The man with the 
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Charge of the laberstory, 
‘marie in his hand afer 


been found in Colorado. Fortunately, 
they are dead and have been 0 for one 
or two million years. ‘They are fossils, 
found recently in rock deposits near the 
foot of Pike's Peak by expeditions under 
T. D. Cockerell of the University of 
Colorado, Strangely enough, not a trace 


can be found of house flies, stable fies, 
‘or blue-bottle flies. There is no evidence 
‘that the monster beasts roaming over 
Colorado in prehistorie days, were both- 
ered by these pests. 


U. S. Indian Population Gains 
22 Per Cent 


"TBE “poor Indian” is holding his own 
in the United States. Instead of 
dying out, as is popularly believed, the 

Pueblos and other tribes are 
increasing at a rate nearly as 
high as that of the white 
population. 

‘A census just taken shows 
that in the last 10 years the 
population of Pueblo. vil- 
lages increased more than 22 
per cent. During that same 
time the entire population of 
the United States increased 
39 per cent, and part of that, 
was due to immigration. 

Dr. Edgar L. Hewett, a 
well known archeologist, who 
hhas been studying the In- 
diana, denies that disease is 
appallingly prevalent, 


“Banana Myth’ 
Refuted 


HEN Columbus arrived 
in America, there were 
no bananas here. They were introduced 
24 years later from the Canary Islands. 
Early migrants carried them to the 
Pacific Islands, but they first grew in the 
Malay Archipelago on the other side of 
the world, 
Doctor W. E. Safford, economic bota- 
anist of the U. 8. 
Department of Agri- 


barrel chest ms 
have done hard I 
bor, engaged active 
ly in athletics, or 
sung baritone in the 
choir. Any of these 
things would have 
increased his lung 
capacity. At the 
same time his lungs 
may be diseased. 

Many persons 
who were known to 
have 126 per cent or 
‘more of normal lung 
capacity, Doctor 
Meyers’ study re- 
vealed, developed 
diseases of the heart 
or lings. Laterex- j| 
amination showed 
the disease decreased 
the lung capacity of 
the individual, while 
it till left him with 
more than 100 per 
cent, or normal, 
capacity. 


Insects of 
Past Ages 


‘TSETSE ties, 
carriers of the 
germ of sleeping 
sickness, fatal to 


Hate of Noise Won Him a Fortune 


BECAUSE hie hated note, be pat- 

ented one of the world's richest 

inventions. "Alden L. Putnam, of is, 
invented balloon 


Lansing, “Mich, 


tires to ‘stop the’ chatter of hie car 
eared in the peaceful New Eng- 
and countryside, be enjoyed. quiet 
H 

c H 

3 H 

: Hi 


luneven roads near Detroit, the rattle 


culture, made these 
statements recently 
in refuting what he 
calls the great 
nana myth.” That 

‘that "bananas 
originated in this 
hemisphere and 
were cultivated here 
in prehistoric times 
by the Indi 


New Method 
of “Painting” 
“PAINTING” 

buildings with 
light is an inexpen- 
sive and effective 
‘method invented by 
engineers in Fresno, 
Calif. "The walls 
are made of eream- 
tinted terra cotta or 
pressed brick and 
flood-lighted with 
colors such as soft 
magenta, ruby, or 
‘emerald.’ Wonderful 
“dream pictures’ 
‘are said to result. 


Ancient Bread 
JOAVES of bread 
2000 years old 
were dug up recently 


‘men and cattle,have 


in 


Ingenious Revolving Eraser 
Holds Paper Cutter 


‘OR. draftsmen, architects, builders, 

typists, and others who have occasion 
to make frequent erasures, sometimes 
from important papers, a new type of 
revolving eraser has been invented by 
James P, Hayes of Chicago. Pressing the 
thumb on a plunger produces an erasing 
surface of more than four inches. 

‘An attachment to the eraser sharpens 
panels, opens envelopes, cuts paper, and 


Chance Leads to Valuable Find 
in Tire-Repairing 


ELMIL NESTLER, of New York City, 
bought a new ear that had gone 
through a fire, The tires, as well as the 
body of the ear, were somewhat damaged 
by fire and in attempting to repair these 
burned tires, Mr, Nestler had a curious 
experience, ‘One of the five tires gave re- 
‘markable results after he had retreaded it, 
but the others suffered from the loose 
treads that so often end the usefulness of 
retreuded tires, 

In experimenting to find out why the 
‘one tire should lend itself so readily to a 
retreading job, Mr. Nestler stumbled on « 
process for retreading tires that appears to 
climinate the many defects in former 
processes. The chief trouble always has 
‘been the difficulty in keeping the new 
tread from parting company with the 
carcass of the tire. By Nestler's process 
the surface of the old rubber is reduced to 
uunvuleanized rubber so that when the 
new tread is applied and the tire revul- 
ceanized, the new rubber fuses with the old 
‘and a perfect bond is formed. 
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Electric Pointer Illuminates School Map 


ANUAL-TRAINING 

students at a Cincinnati 
public school built this map 
‘of South America, When the 
teacher presses a switch, all 
of the sections of the country 
producing rubber, say, are 
lighted up simultaneously. 
There are switches for ni- 
trates, fruits, silver, and other 
products of the’ southern 
continent. 

‘The map is used in stud 
ing economic geography 
this case, but of course other 
classifications and arrange- 
ments of switches could be 
arranged. 


Every person in the United 
States has the equivalent of 
48 slaves. ‘There are 700,- 
000,000 mechanical horse- 
power developed in this 
‘country and the average work 
capacity of one human being 
is one-eighth horsepower. 


Hat Held On by Vacuum Button 
when Wind Is Blowing 


CLEVER manufacturer has devised a 

means whereby he claims oF 
felt hat sticks to the head, tight as a 
mustard plaster, in a stiff gale. The de- 
vice consists of a small molded button 
fastened to the hat through a buttonhole 
in the front of the sweatband. When the 
hat is placed on the head, the button sticks 
to the forehead on the vacuum principle. 
‘The grip is out of sight when worn, and 
is said to be comfortable, 
German Zoo Uses Rum as an 

‘Anesthetic for Animals 


TLDanimals incaptivity occasionally, 

require surgical operations, and 
until recently the accepted practice of the 
veterinarians who performed them was to 
use chloroform for an anesthetic. Animal 
surgeons in the famous Hagenbeck Zoo, 
near Hamburg, Germany, however, have 
discovered that animals submit to surgery 
better when drunk than when subjected 
to the usual anesthetics. 

Accordingly, when now a lion, or a 
tiger, or a hippopotamus needs a little 
dental work or other surgical attention, it 
is fed huge quantities of rum or cognac. 
‘Then, when it sinks into a drunken stupor, 
it is chained, and the surgeon performs his 
‘work with no pain to the patient or danger 
to himself. 


Scientists on the Trail of a 
New Element 


“THE announcement was made a few 
weeks ago that three German 
chemists, Drs, Walter Nodduck, I 
‘Tacke,and Otto Berg, huve discovered two 
of the remaining unknown elements of 
the periodic system, Nos. 43 and 75, 
and have named them ‘‘masurium’” and 

“rhenium.” Both elements are exceed- 
gly rare and constitute one-billionth 
rt of the earth's crust. Hafnium, No, 
72 in the total list of 92 elements, was dis- 
covered about a year Numbers 
85, and 87 still are unknown. 

‘The element No. 61 is ‘believed to 
belong to the rare earth metals, Doctor 
Lapp, a noted American chemist, has 
succeeded in observing faint lines of tho 
spectrum of clement No. 61, and it is 
highly probable that the clement will be 
isolated in the near future, 


A New Distress Signal Fits in 
Palm of the Hand 


you may scare 
away a bandit or 
but it 


Stonplediteeme signal oy Wi be fring 


blank cartridges—10 of them—in rapid 
succession, and its inventor claims that 
the nolae is heard easily half a mile away. 

‘This big surprise for the hold-up man 
fits in a woman's purse and may be carried 
in the palm of the hand ready for action ns 
pictured. Pressing the button with the 
finger starts its rapid-fire action. If you let 
it drop from the hand it keeps on firing 
and the would-be bandit flees in terror. 

Removing two small screws opens it 
for reloading with 10 more blanks, and 
then it is ready for another attack. 
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Folding Baby-Carriage Fits in Suitcase 


Engineers Move a 280-Foot 
Bridge in London 

JN, THE, rebuilding, of, the famous 

‘Waterloo Bridge in London, a remark~ 
able engineering feat was accomplished 
recently, when a 280-foot span of the 
‘temporary steel bridge was moved bodily 
for w distance of 93 feet 

‘The span was moved along steel girders 
by eight men turning winches that alid the 
itlant framework and its 500 tone of 
‘weight at the rato of four feet an hour. 

‘The historic Waterloo Bridge, which 
thas been weakened by the sinking of itd 
central piers may be destroyed. 


Disk Points Warn of Poison 
Bottle in the Dark 
PRICK means “look out.” Fum- 
‘bling in the dark through the medi- 
cine chest, where 
poison should not 
be kept, but often 


fa, a person cannot 
make a fatal mis- 
take if the poison 


ottle is equipped 
with the new type 
of safety bottle: 
sstopperillustrated. 

‘The warning 
‘comes from ametal 
disk with sharp projecting points, which 
js held to the bottle by pushing the cork 
through it. 


Danger in Spoiling Your Dog 
REAT your dog as a dog and not as a 
human being, warns Dr. Minas Joan- 

nides of Minnesota. Dogs may carry 
tuberculosis, diphtheria, scarlet fever, 
measles, smallpox, and rabies. They are 
subject’ to tapeworm and often carry 
fleas, ticks, and lice. 

If you make a dog a member of your 
family, be sure to keep him clean and 
train him to avoid contact with infected 
materials, says Doctor Joannides. Don't 
Tet him ent off your plate. 


BABY-CARRIAGE 
that, when folded, 
cean be carried like a hand 
bag or in a suitease is the 
latest development of the 
collapsible carriage. The 
“Dinkie,” invented in 
England, weighs only 14 
pounds. ‘The body is of 
pliable waterproof ma- 
terial, supported by a 
rigid framework. 
Tt can be used, also, as 
‘& go-cart, a cot, a high 
chair, or baby's bath. 
‘Thus a father can carry in 
‘one hand furniture enough 
for baby's needs during 
the week-end outing. 


‘A. xew method of mos- 
quito prevention consists 
in mixing oil with sawdust 
which, when “sowed” on 
the water, sinks, and re- 
leases oil for four or five 


Homemade Haircut Improved 
by Neck-Shaving Guard 


JF, 0U could manage to shave the back 
‘of your neck, the home barbering stunt 
‘would almost pass as professional. Get- 
ting their wives to do it isthe solution for 
some men but, in strict confidence, this 
doesn’t always work out satisfactorily. 

'W. C, Bridges of Muscatine, Ia, has 
invented a neck-shaving guard to solve 
the problem. It consists of wire adjust- 
able to any desired shape of neck trim 
‘The wire is covered with a rubber tube, 
and is held in place by an elastic band 
that fits around the head 


Offers Huge Cash Prize for 
Morphine Substitute 


)NE hundred thousand dollars is the 
dazzling prize offered chemists to 
induce them to discover how to manu- 
facture a cheap substitute for morphine. 
‘The discovery must be made within the 
next five years. Herman A. Metz, of New 
‘York City, is making the offer in the hope 
of doing away with the drug evil. 
Morphine is now derived from opium. 
If it could be made synthetically, much 
cheaper than that derived from the poppy, 
‘Mr. Metz believes that the supply of 
opium would be killed at its source. It 
would no longer pay to grow the poppy. 
‘The magic formula, if discovered, must 
‘be guarded very carefully to keep the 
drug from being manufactured and spread 
among addicts. 


at 


Six-Surface Razor Strop 
Lasts a Lifetime 


“THE diicutty of keeping the surface of 
8 razor strop in good condition has 
been solved by an English inventor, who 
hhas designed a razor strop with six sur- 
faces actually forming three strops in one, 
‘When one section has worn out, it is cut 
off at the ends, and the next section used 
for stropping. 
tht, be, of the strops is made of a 
composition specially treated with a 
dressing that is said to give the razor a 
good edge without injuring the blade, 
‘The inventor claims that this many-aided 
strop will give a lifetime of service to the 
‘user. 


Jumping-Jack Shoes Provide 
Thrills for Children 


LEAPING through the air like a kan- 
{garoo is the exciting sensation offered 
to children by the recent invention of 
shoes with springs. ‘These novel exereis- 
ing toys are strapped to the feet in the 
same manner as roller skates, and the 
‘wearer can walk, run, jump, or dance on 
them. 

‘The steel springs, while of unusual 
strength, are extremely clastic. ‘The 
‘effect produced is naid to be like walking 
fon air. Each shoe has two spiral springs, 
‘The lower end of each spring in fastened to 
sole that prevents the springs from in- 
juring carpets or marring floors. 

‘With a little practice, it is waid, a child 
‘can make enormous leaps, 
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=. Novelties of the Road 


How Would You Like to Ride a Turf 
Board or Sand Yacht? Fd 


“Turf-Board” Riding Newest Motor Sport 


At recent cycling, exhibit 
splayed their skill on 
bo 


tal Palace, London, par- 

hed to motorcycles, 
‘not quite as difficult as “surf 
fe uncomfortable and’ bumpy 


Builds Midget Roadster 


‘One of the most perfect working 
models of an automobile ever built 
if this miniature four-cylinder sport 
model roadster made by Ralph §, 

‘Webber of Hoopeston, TI 


and Yacht Runs on Wheels 


Miss Joan 
her rab 

*, smooth beach at 
inthe umall back seat 


A Mechanical chansest ‘Traffic Signal also Supplies Time Warning 


onanicel 
Rockey, COTM austen tees Ge nal Soe Me el 


Fear wheels, facilitates ‘signs, this new traffic signal tells drivers how much time is left to cross 
adjustments under load the strect before the stream of traffic will start in the opposite direction 


‘September, 125 


‘laima the distinetion of having the 

‘only school for the training of fire- 
‘men outside the City of New York. Before 
‘any applicant ean go on the payroll cs 


TS fire department of Fresno, Calif, 
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Where Fire-Fighters Go to School 


Thrilling Feats Test Their Nerve 


full-fledged member cf the department, he 
must pass through weeks cf intensive 
training in breath-taking feats cf rescue. 
He mvst lecrn to scale the walls cf aky- 
‘scrapers with steady nerves; to carry the 


‘comrade down «fe rope 
From sn ‘upper "Moor 


ihthatory window 


dead weight of human 
bodies down from pre~ 
carious heights on 
swinging ropes; and to 
jump from sixthstory 
‘windows into a life net 
that is spread below. 

A few of the daily: paces that not only 
test the courage of novices, but) train 
them in the science of fire-fighting, are 
pictured above. 


Miss Liberty All Dressed iP for Birthday 


MERICA’S God- 
‘dess of Liberty 
hasbeen granted 

independence. Con- 

sgrens decided recently 
to designate the sta- 
tue as national mon- 

ument and make a 

‘special appropriation 

for ite upkeep. Be 

fore this, the reat 
torch in’ New Yorke 

Harbor, given to the 

United States by 

France, was under the 


yearly allowance will 
be about $7000. 


Ninety per cent of 
this is needed to pay 
her lighting bill. Two 
hundred and fifty-six 
flood lights flash on 
every evening as the 
sun sinks below the 


‘An szplane vey of the Statue 


er tery on Beale’ Eland 
SReinght Uevtrcians are ace 


Reid i the hand of Liberey 


horizon. These go 
out at 11 ofelock, but 
the torch remains il 
Juminated until sun- 
rise. 

‘To celebrate her 
fortieth birthday, her 
cuntodians decided to 
give the goddess a 
bath.  Steeple-jacks 
‘and other aerial acro- 
hate were hired and 
sho was scrubbed 
thoroughly from her 
igantic head to her 
mausive feet with 
brushes and heavy 
streams ef water un- 
til she shone. 


Railroad Runs Buses 
HE New York, New 
Haven & Hartford Rail- 

road has gone into the motor 

business and will operate bus, 
feeder lines to the railroad in 

‘Massachusetts, Rhode Island, 

Conneticut, and New York. 


New Type Battering-Ram Aids 
Firemen in Fighting Blaze 


FREQUENTLY the hardest part of the 
fireman's job is to get at the fire so as 
to be able to play the hose on it. This 
novel two-man battering-ram has been 
developed by the New York Fire Depart- 
ment for use when it becomes neceasary to 

batter through a wall or ceiling in order 


purpose if the structure is of wood, but the 
heavy battering-ram will be far more 
ceffective than an ax for use on concrete 
‘and steel construction. Practical tests 
by the Fire Department already have 
demonstrated the remarkable efficiency 
of this device, 


New Synthetic Motor Fuel 


NE more fuel possibility is a new syn- 
thetie aleohol known as “methanol,” 
imported from Germany. It is a wood 
alcohol produced from coal and water, 
and is a result of researches earried on in 
Germany during the war, to find a sub- 
stitute motor fuel. 


Pipe-Wrench Has a 
Reversible Jaw 


'T IS claimed that the 
pipe-wrench shown at 

the right will turn a pipe 

in either direction with y 

cease, no matter how 

tightly itisset. ‘The jaw 

can be taken out and re- 

versed so that it is an 

easy matter to get at any 

pipe, even when itis 

placed very close to a 

all, ceiling, oF floor or 

when it is jammed up 

against other pipes. 


Coat. stNE explosions 
are most likely to occur 
between six and nine 
Ait, and between three 
‘and seven P.M. 
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‘T-Square Held by a Magnet 


“THE short cross piece 
of this remarkable 
‘T-square incloses a pow- 
erful permanent magnet. 
A piece of ateel is set 
into the edge of the 
drawing-board and 
ground absolutely flat 
and square. The magnet 
is so powerful that it is 
claimed it will hold the 
‘T-aquare tightly in posi- 
tion even when the draw 
ing-board is held up 
edgewise as shown in the 
illustration at the right. _ 
Because of the smooth- 
ness of the steel surfaces, 
it is said that the T-square can be 
moved along the drawing-board just as 
‘easily as without the magnet. 
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‘T-square ls held to drawing-board by magnetized cross pleces 


Bowes discovered in voleanic ash in Mon- 
tana, show that tapirs and rhinoceroses 
once inhabited that region. 


Setting beats 


Recentiy Dr. A. H. Lambert, of the 
Eastman Kodak Company's "research 
laboratories, announced the discovery of a 
mysterious ingredient in gelatine that 
may make it possible to snapshot a 
bullet in flight or a flash of lightning. 
‘The discovery was made by Dr. 8. E. 
‘Sheppard as the result of experiments ex- 
tending over several years. The mys 
terious ingredient has proved itself 
valuable also in the transmission of 
pictures by radio, 


Brad Setter Eliminates Hammer 
when Fastening Packing-Box 


INCEALED inside this remarkable 

little tool is a powerful magi 
Pulling the outside sleeve toward the 
handle with the first two fingers exposes 
the end of the magnet and when the 
magnet is touched to the head of a brad 
and the sleeve released, the magnet 
draws the brad into the tube, 

‘The next operation is to force the brad 
{into the wood by pressure on the handle, 
‘The brad is held straight so that it cannot 
bend and the plunger pushes the head 
slightly below the surface of the wood #0 
that sealing-wax can be applied if, for 
instance, the box contains an article of 
considerable value. 


“Electric Hand’ Lays Bricks 


LMOST human in its motions is an 

‘electric gripper that stacks bricks on 
1a truck ready for the kiln. Thia machine 
has rows of grippers, which in reality are 
electric fingers. The grippers are 
tached to the bottom of a sogregator 
suspended from a crane. As the freshly 
made bricks travel from the brick- 
making machine, the rows of grippers 
pick up a brick in every “hand,” and 
deposit them, spaced evenly, on the 
truck. 


Novel Flexible Tipped Soldering Iron 


[N,BADIO work espe- 
cially, it often is dif 
cult to reach the parts 
that are to be soldered, 
‘because the body of the 
iron strikes some other 
part in the set. ‘The 
novel electric soldering 
iron shown at the left is 
said to overcome all 
difficulties along this line 
because the tip is ar- 
ranged in a swivel joint 
so that it ean be turned 
in any direction. It 
rated at 100 watts an 
consequently is suitable 
for all kinds of work e 
cept in cases where a 
heavy duty iron is neces- 
sary. 
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Parking Tower for Autos Saves Ground Rent 


Ay MOS? ingenious parking tower for 
‘autos was invented recently by J. E. 
Morton of Purdue University, Ind. 

Tt consists of an all-steel tower in which 


the shortest possible route. The carriage 
at the top passes over and comes down on 
the opposite side, while at the bottom it 
‘g0es under the floor and comes up on the 


other side of the tower; 
it ean be stopped at 
any floor level and is at 
all times under the instant 
‘control of the operator. 
The parking tower 
comes in several units— 
16, 20, 30, 40, and even 50 
carriages. One operator 
can handle a battery of 
from five to 10 parking 
towers installed in a large 
central parking station, as 
each tower may be con- 
nected with an indicator 
in the central control room. 
The indicator tells the op- 
erator the exact location of 
every carnage, whether 
filled or empty, and the 


‘a central drive shaft is connected through 
4 train of gears with an electric motor of 
sufficient power to operate 

fan endiess-chain elevator 
of multiple parking ear- 
ringes, each autom¢ 
having its own individual 
parking carriage. The 
tower covers a ground 
space of only 16 by 22 
feet, though it is of vari- 
able height, depending on 
the number of cars to be 
parked. 

‘A car-owner drives up 
to park his machine. The 
operator brings an empty 
parking carriage to the 
floor level, the owner 
drives his eur into the ear- 


ringe, locks it, steps out, direction of its travel. 
and is given a check cor ‘Should he attempt to bring 
responding to the number ‘particular carriage to the 


floor level, and it pons the 
floor, it would simply keep 
‘on going until he reversed 


of his parking earriage. 
Guide rails on the floor 
of each earriage prevent 


‘the automobile from slip- the motor and brought 
ving; and each auto is it) back to the right 

protected also position. Nor Auto-Bus Has a Sliding Top 
from drip- could the 

pings from fowner enter it SIGHTSEEING trip through the 
the auto until it was 44 Big ‘Tree district of California is 
above it. safely stonped — spoiled if tourists cannot sce the majestic 

Merely by for him, when height of the great trees. 

reversing. the he could go "In order that no detail of the acenery 
motor, the op- fn, unlock his be lost, a fleet of sighteceing cars operating 
erator can * chine, and in this part of the Yosemite is equipped 


ease of a sudden shower the central 
section may be replaced quickly. 


the street 


riage to uny without delay, 


floor level by rune lie aera whet 


Hungers for New Inventions 
L ALWAYS have had a leaning toward 
new inventions, and your magazine sup- 
piles exactly what I hunger for—W. W., 
Reidsville, W. Va. 


‘Tractor Uses Rubber-Tired 
Wheels for City Trips 


FROM, Germany comes the good 
looking automobile shown below. It 
is intended primarily for use es a tractor 
‘on a farm, but with the addition of the 
rubber-tired wheels it can be used as an 
ordinary ear and taken into the city 
without fear of injury to the roads. 


Engine for Hauling Lumber Is Made of Junk 


WEAT is probably the strangest homemade locomotive in the 
World is in use at a logging-camp in the woods of British 
Columbia, Canada. E. J. Byfield put together a few junked motor 
parts and produced an engine, which is mounted on a set of ordi- 
nary flanged traction wheels, A few yards of linked belting 
provided the necessary pulling power 

‘The locomotive runs on a specially constructed wooden track 
‘and loads of lumber are hauled in a trailer. 


Tr Recentiy has been discovered by investigators into the sub- 
ject that a plague of mosquitoes in certain localities is due to poor 
‘engineering practice in the construction of highways, railways, 
land reservoirs, Uneven surfaces, crevices in a loose joint and in 
‘walls provide hatching holes for the pests. 


‘Farm tractor is equipped with rab 
Dertived wheels for ity strets 
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Latest Novelties 
in Aviation 


Balloon Targets 


New Sun Compass 


{inaccuracies tn 
‘pastes in 
am, each Of 
the Mac 
ition this 
immer is equipped with, 


Ford Mast 


Here is the great 
airship mooring 
mast st conpletedt 
fat the Ford airport 
at Dearborn, Mich. 
aa a harbor f 


Los fi 
other big i 

Te is 201 feet c 
26 feet higher than 

the navy’ mast at 
Lakehur 

five-passeniger nan 


England Has Air Glider Races 


cent cup races of the British Society of 
‘Model Aeronautical Engineers at Sudbury, England. An 
article in the July POPULAR SCIENCE MONTHLY described 
in detail how to build successful gliders of this type 
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REMARKABLE collapsible sailboat 

that can be earried in a bag has been 
designed recently to answer the demands 
of the sportsman. Made of vuleanized 
rubber and canvas stretched on a wooden 
framework, it is very light, A man ean 
carry it easily even when it is fully set up. 
It is builtin sections and can be assembled 
in 10 minutes, the inventor ela 

‘The sails are perhaps the most inter- 
esting part of the equipment. ‘There are 
‘two, one twice as large as the other. ‘The 
‘mast for the larger one is stepped at the 
forward end of the cockpit, and the other 
fastened through the deci at the back 
‘of the cockpit. 

When the sails are fastened to a ridge 
pole set up in the middle of the cockpi 
they may be converted into a tent or boat 
cabin. Or if the eamper prefers, he can 
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Odd Sailing Canoe 
Serves as Tent 
New Collapsible Boat for 


the Sportsman 


‘set up the tent outside of the boat beside 
the stream, and use the boat as an ordi- 
nary canoe, 

Comfortable seats with backs are pro- 
vided. The combination canoe and sail- 
boat will earry four persons, although, as 
in the cas» of any canos, greater speed can 
bbe obtained when paddling if a lighter 
load is carried. 


Ideal for the Embryo Mechanic 
The word "Popul ry 
for at my home it is a contest, between 
my three sons and myself to see who gets 
the first look. It is an ideal magazine 
for the embryo mechanic, to say nothing 
of the articles of a scientific nature that 
are most interesting to those who Il 
to know.—Dr. B. C. W., Normal, Neb. 


Stilts Are Carpenter’s Stepladder 


CUIMBING up and down a stepladder 
‘was not to the taste of the Paris 
carpenter shown at the right. He worked 
fast and was alwaye having to move his 

‘As a boy his favorite sport was walking 
on stilts. He still had a pair. He got 
them out and found them a splendid Iad- 
der substitute, The foot supports are 
adjustable to various heights. 


4 


Golf Club Prevents Slicing 

AN AMATEUR golfer of Boston, John 

‘T. Manning, has invented a new club, 
adriver, which he claims cannot slic> 
the ball.’ Vertical grooves fluted to cor- 
respond with the curvature of a golf 
bball are molded on the club's face. When 
the ball is struck, the ridges eatch and 
drop it into one of the grooves, preventing 
‘motion sideways. 


Stool Folds into Handbag 


HEN folded, this collapsible stool becomes a 
lady's handbag, as shown in the inset. 
‘a pocket on the outside for handkerchief and purse, 
and is fitted with a small mirror. After the stool is 
unfolded and before it is set up, the cushion on 
the seat is filled with ai 
It is designed for use at picnics, in automobiles, on 
‘camping expeditions, or in crowded railway stations. 


Tt has 
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New Drawing Device Trains Student’s Eye 


‘0 TRAIN the eye of the art student 

in form, proportion, perspective, 
value, and color, Anson K. Cross, of the 
school of the Museum of Fine Arts, 
Boston, has invented a device the use of 
which introduces a new and easy method 
of ntudying art. 

The device consists of a sheet of clear 
lass protected in a frame that holds a 
spirit level, and a white card that slides 
behind the glass. ‘Two lenses slide be- 
twoen the lower members of the frame. 
‘These are used in painting. 

‘The student draws on the glass with a 
special erayon. When the sketch fs 
finished, he removes the opaque white 
ard and views his drawing superimposed 
upon the model. The faults of the draw- 


Occupant Serves as the Pole 
of Portable Bathing-Tent 


TREELESS bathing-beach offers no 

inconvenience to the bather who 
carries a portable bathing-tent of eretonne, 
a recent invention from London. It has 
the shape of a bax with a top section that 
fits on the bather's head like a hat. It 
envelopa the whole body to permit a 
change of clothes, the bather himaelf sup= 
porting the tent 


ing are made clear. By constant use of 
the lenses to test sketches drawn from’ 
memory or observation, the student 
trains his eye to observe accurately and 
report form and color. 
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Discovers Moonlight Speeds 
Growth of Bacteria 


GROWTH and activity of bacteria can 
be speeded up by the sort of light 
supplied by the moon, T. F. Morrison, 
graduate student at Princeton University, 
hhas discovered through experiments. on 
the kind of micro-organisms that cause 
ead fish to shine in the dark. ‘This work 
appears to confirm results obtained pre- 
viously by E. G. Bryant, in South Africa, 
who found that fish exposed to moon- 
light spoiled more quickly than those kept 
in the dark. 


Bottomless Sailboat Is Built for 
Use of Bathers 


‘0 USE to bail water from the bottom 
of this sailboat! It cannot be done. 
It is intended for the use and pleasure of 
bathers 
A sail and three floats resembling huge 
basketballs make up the principal parts 
cf the pleasure craft. Strips of canvas 
stretched between two horizontal poles 
serve as seat and support for the feet. A 
double-bladed paddle is provided. 


Cottapaibe bathine-tent be 
‘nde of rubberied cretonne 


‘Asal three fats, snd a canvas seat mse 
tn ntereting toy for te nembore fequenter 


Child’s Chair Is Adaptable 


to Many Games 


ae 
er 
Deere as 


HEN children use ordinary chairs, 

which usually are favorite play: 
things, for trains, ladders, or beds, thei 
fun often ends in grief Household furni- 
ture is seratched and broken too easily 


‘Two university professors, F. W. Hart, 


of Berkeley, Calif., and Prof. Patty Smith 


Hil, of New York City, put their ideas 
together and invented a play chair that 
children cannot or, rather, one 
iat can be broken easily without harming 

Children can take the chairs apart 
and make them into other playthings— 
carts, wheelbarrows, wagons, or trains. 


‘Tae number of motor-cars manufactured 
in the United States in a month is more 
than four times as great as the number of 
bathtubs shipped from factories during 
‘the same period, according to statistics 
from bathtub and motor manufacturers. 


AR Bememer, Ala., there are 
‘coal-mines. On the’ night. shift 
is a man who tends an electric 
pump in the very depths of the earth. 
‘This man is J. B, Shedd, and at one time 
he found the nights long and wearisome. 
by his pump was a number of empty 

nite boxes; in his hand a jack-kni 
other, and that waa the 
's whittling ac- 


rated th 
beginning of J. B. Shed 
tivities. 


At first de shapes 


e whittled only 


He Does Tzvo Things 
at a Time and 
Does Them Veil 


. but gradually, achieving 
1 greater ease, his pieces of carving as 
sumed a more finished shape, Then, 
instead of using merely one piece of wood, 
hhe made a box and decorated the sides and 
top of it 
One thing led to another and before 
Shedd realized it, he found himself to be 
a quite pasaable’ cabinetmaker with a 
knack at decorative whittling, and a 
reputation for making attractive bite of 
farnitus 


No longer did Mr, Shedd find the 
nights too long in the coal-mine; sot 
times they weren't long enough! Among 
the articles of furniture he has carved are 
tables, chairs, bookcases, and a talking- 
machine case. 

Mr, Shedd says he never has had a les- 
son in eabinetwork or whittling, He atill 
remaina at his job tending the electric 
pump, and he hax discredited the old 
proverb that it is possible to do only on 
thing at a time and do it well 


Dustproof Hood Devised for 
Furnace Cleaners 


‘OR use in cleaning t 
and tanks, a new type of ‘protection 
inst dust, a hood of finely woven 

canvas that fits snugly ovor the head and 

shoulders and is held tightly to the body 
by elastic bands at the wrists and waist, 
recently has been invented by Tim 
gonard, foreman of boiler cleaners for 
the United Electric Light and Power 

Company, New York City 
Th the mask are extra large lenses that 

are non-fogging so that the worker can 

see plainly through dust aa he ¢ 

boiler. The ordinary 


lers, furnaces, 
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Handy Utilities for Town, 


Automatic Safety Device Shuts 
Off the Gas 


‘© PREVENT explosions 

ation from escaping gas in gas 
or furnaces a device has been. p 
that shuts off the supply of fuel when 
the pilot light is extinguished. It cc 
sists of a small box, C, containing a ther- 
mocouple, which is heated by the pilot 
light supplied by pipe B. When heated, 
this metal expands so that it opers the 
check valve A, permitting ges to flow from 
the main pipe to the burner. 

Should the light go out for any recson, 
the metal contracts and the ball in the 
check valve falla again into ita seat, clos- 
ing the supply of gas to the main burner. 
‘The gas flow can be resumed only by re- 
lighting the pilot light. ‘This can be 
done electrically from a distance simply 
by pressing a switch button that may 
be located in the most 
place. 


convenient 


Blotter Attachment for Hand 
Is a New Aid for Writers 


NE who has to do much writing 

pen and ink will find this he 
blotter useful. It is held in position by 
elastic bands that. slip over the wrist 
and around the little finger, Besides 
Dlotting, it provides a shield to protect 
paper from ‘perspiring ot soiled hands, 
It also protecta the hand when atamping 
and sealing letters or when using paste 
or glue 


The Hardest Metal Surface 


NEW proceas for electroplating met 
als with an alloy composed chiefly of 
chromium, the hardest substance in exiat- 
nounced by Dr. Colin G, Fink, professor 
y at Columbia Univer 


produced by this proc- 
ye harder than any other 


Small Movie Machine Designed for Amateurs 


camera that 


A 


tures, 


th takes 
made especiall 
perfect 


inside reels ed by a circular 
case holding the projector light; and the 
hine is placed on a stand that holds 


metal reels. ‘There are 
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Country, and the Home 


Rolling-Pin Massage for 
Weight Reduction 


ROLLING ones out with a rolling-pin 
to get rid of excessive avoirdupois 
‘may not appeal to one who wishes to lose 
weight, but if the rolling is done with the 
massaging device illustrated above, the 
process, it is said, need not be painful. 

‘The four sections of the roller, fitted 
with vacuum cups, revolve over the body’ 
under very light pressure, producing the 
beneficial results from massage. This 
action is said to stimulate blood circula- 
tion and to break down fatty tissue, keep- 
ing the flesh in firm condition 


$66,000,000 Paid for Air Holes 


HIE WHO bays ice-cream by the bulk 
instead of by weight, pays dearly for 
the air holes in the confection, according 
to facta revealed at the recent conference 
‘on weights and measures at the Depart- 
ment of Commerce. 

A billion quarts of ice-eream are made 
by dealers in this country annually, it was 
found, but a fifth of the total amount sold 

mace that ja “*packed” into the con- 
‘in which the ice-cream is sold. 
Selling the ice-cream by bulk instead of 
byweight, itis estimated, means that some- 
body pays $66,000,000 for the air holes. 


Wrist Case Invented for Pencils 
and Pens 


"THE man who keeps his pen and pen- 
cils in a newly devised wrist case has 
them always at hand, the inventor says, 
and yet out of the way when not in use. 
‘The case fastens on the arm with two 
straps. 

‘The pencils are attached to the case 
with small chains wound on spring reels 
that hold them in their compartments 
when not in use, Turning a lever at the 
top of the case projects a pencil from the 
holder so that it can be grasped. As it is 
pulled out, the chain with which it is 
attached unwindsfrom the reel. When the 
pencil is drawn back by the spring reel, it 
is locked automatically in its compart- 
ment. ‘Three compartments are provided 
for the convenience of the wearer. 


cate is strapped to wrist 


Father Time Races Stork 


URING 1924, 2,645,000 babies were 

orn and 1,583,000’ persons died in 
the United States, or one death was com- 
pensated for by two births. If the num- 
ber of births and deaths remains the same 
{in 1926, as this rate seems to indicate, 10 
babies will be born every two minutes and 
five persons will die in the same time. 


Metal Frame Supports New Concession Tent 


N_ INNOVATION. in 

the construction of 
concession tents is embodied 
in the model pictured here. 
‘The framework is made of 
seamless brass and alumi- 
num tubing, with joints of 
brass, which make for light- 
ness ‘and strength. The 
frame stretches the canvas, 
making it water-tight, and 


Metal frame ready for the canvas 


‘The completed tent, with awnings 


taking the strain off the guy ropes. So 
simple is the construction, that with but 
little practice the tent ean be put up in 
16 minutes. 

‘The entire framework is collapsible, and 
when unfolded is held rigid by eross braces 
fastened with bolts. Two metal coun- 
ters, one on each side, are set in the frame. 

For severe weather four guys are used, 
and steel pins are driven through holes at 
each corner of the frame. 


Aluminum Honeycomb to 
Double Bees’ Output 


FOOLING bees with 2 new type of 
honeycomb made of aluminum is said 
to add greatly to profits of bee-keepers. 
By lessening the time needed to manu- 
facture comb, itis said to enable the bees 
to double their output of honey, 

The aluminum combs are painted with 
beeswax in its pure state and the bees go 
right ahead and fill them just ax if the 
combs were a homemade article. When 
filled, the combs are put in a machine 
called a “honey extractor," which whirls 
the combs around and extracts the honey 
by centrifugal force. ‘The combs then can 
be returned to the hive for the further 
manufacture of honey. 


Button Operates Keyless 
Automatic Lock 


KEYLESS, automatic putton lock 

recently devised for house doors may 
bbe installed in 10 minutes, it is claimed, 
using only two screws. Merely pressing « 
button in the center of the knob locks the 
door, while turning the knob auto- 
‘matically unlocks it. A glance at the 
position of the button shows whether the 
door is locked or unlocked, 

Knobs may be had in either glass or 
metal. This type of lock is especially use- 
fulfor the bathroom where the door must 
be locked frequently. A key is used only 
fon the outside of an outside door, and 
here the keyhole is 
placed in the cen- 
ter of the knob, 
where it is easily 
found in the dark. 

‘The button lock 
is a compression- 
spring, unit-type 
lock, which auto- 
matically adjusts 
itself to the thick- 
ness of door as it 
is being installed. 
‘The inner knob is 
detachable; but 
not the outer knob. 


Hat-Hanger Fits on 
Clothes-Rack 


POPULAR SCIENCE MONTHLY 
‘has pictured in an earlier issue 
fa collapsible clothes-hanger, 
ftuch as shown above, but with: 
out the hatholder, whieh the 
inventor has added for use in 
small closets, where often no 

wision in’ made for hats. 

en extended, the hanger has 
four substantial hooks for 
clothes. When it is not in use, 
it oceupies very little “space 
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New Ideas for the 


Combination Range and Cabinet 


Bristle Filler for Brooms 


To Remove Cap Jai 


Now that canning days are 

hhere, yood housewives. are 
ooking for the most eff 
cient “utensils. Above is 
shown a new jar-top. re- 
‘mover, said by the inventor 
to be “different.” A. nelf- 
adjusting link grips and se 
eurely okie any” size jar 
cap. “Tt in very easy to 
hhandle and works ‘qulekly 


Food Grater Has 
a Glass Top 
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Up-to-Date Kitchen 


Saves the Housewife Many Steps 


Wooden 
Pot-Scraper 
“This scraper is for use on 
Aluminum and glass uten- 
Sil, an any kindof metal 
teraper in bad for them. 
‘The scraper has the ad: 
vantage, too, of not set. 
ting the Rousewife's teeth 
on vedge by contact of 
trating’ metal ‘on metal 


Seven-Design 
Vegetable Cutter 
Vegetabtes may be 
cut in seven different 
designs ‘by. the ma- 
chine. shown be 
devised by a Frenc 
man, The alices of 
Wegetable its under 8 
ton operated by a 
Fever: Garlation”tn 
shape is obtained by 
changing the cutting 
Screen. =, Vegetables 
uti this manner 
five ‘a professional 
ouch “to” a. dinner 


Safety Window-Cleaner 
‘As shown in the picture at the right, 
‘a square cleaning pad is placed at 
the end of a bent rod. The operator 
stands on the inside of the window 
‘and the cleaner back and 
forth until the window is spotless 


Icebox like Filing Cabinet 
Instead of shelves this refrigera- 
tor has closed compartments 
that slide in and out. This con- 
struction serves several purposes, 
the most important of which is 
that as the needed drawer. is 
pulled out, ‘it automatically 
‘loses the box, thus maintaining 
fan even temperature at all times, 
besides being an advance over 
hhaving to stoop to sce what 


~ 
L 
—— 


Milk-Bottle Separator 
‘There is now on the market a new 
kind of mill-bottle that keeps the 
cream separate from the mill, al 
though, if required, the cream and 
the mille can be mixed by the sn 
means of turning the bottle uy 
down. It is claimed that by tsing 
the separator and pouring off 
cream, a whipping cream is obtained, 
for cream suitable for the mor 
coffee or for your favorite cer 
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Simple Camp Stove Is Heated by Blowtorch 


NY make of blow- 

torch may be used 
to provide heat for this 
compact collapsible 
camp stove. Mest per- 
sons have such a torch 
about the house oF ean 
borrow one for the 
week-end, The stove 
is simple in construc- 
tion and weighs only 
635 pounds. It has 
two burners and is 10 
inches high. The sup- 
ports, which fold up 
‘around each end of the 
stove when not in use, 
set firmly on the ground 
‘and hold the stove se~ 
ccurely while the camp- 
fer's coffee and bacon 
{or breakfast are cook- 


1000-Watt Lamps Grow Grass 
on Barren Lawn, 


JF POWERFUL electric lights strung 
over a barren lawn ean force gras into 
rapid growth, why should not similar 
treatment make hair grow on a bald head? 
‘Testa with 1000-watt lamps at the Cam- 
bridge, Mass., Electric Light Company 
have shown astonishing results on grass 
growth. 

Dr, Andreas F. Christian, of Boston, 
claims that bald heads may’be covered, 
beards coaxed on clean-shaven faces, and 
bobbed hair grown long in a short time, 
‘by use of strong artificial light. ‘The only: 
requisite in cases of both lawns and 
heads, he says, is that the germ of life 
must exist 


Ears Grow Tired, Too 
THE car apparently becomes ph 
cally tired, asserts Prof. Albert Sid- 
ney Langfeld, director of the laboratory 
of experimental psychology at Princeton 
University. 

By means of radio apparatus, Professor 
Langfeld led the sound from oscillating 
‘vacuum tubes to head phones that were 
adjusted until the wearer declared the 
sounds reached each ear with absolutely 


ing just outside the flap 
of the tent. 


equal volume. ‘Then one phone was re- 
moved, and the hearer required to listen, 
with one ear fora minute. At the end of 
that time both phones were used again, 
and invariably the subject reported hear- 
ing the sounds more loudly in the ear to 
which the phone had just been added. 


Ceiling Insert of Steel for 
Concrete Buildings 


BELOW is shown a recently designed 
‘steel insert that is fitted in the molds 
of concrete ceilings, so that when the 
conerete is flowed into the molds, the 
insert becomes firmly embedded as the 
mixture dries. 
‘Thus there is es- 
tablished asocket 
that will sustain 
J pipes or other fix- 
tures. A 
threaded unit is 
1 insertedsideways 
through the nar 
row passage into 
the hollow 
square, where it 
is straightened 
‘out and the fix- 
ture screwed in- 
bit, 
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Photographic Plates May Be 
Developed in Daylight 
FTER research extending over a 
period of seyeral years, Dr, H. Leff 
‘man, a chemist of Philadelphia, discovered 
that the process of developing and fixing a 
photograph negative in the daylight, 
when it can be more carefully watched 
and controlied, is a decided advantage 
‘over the prevailing method of darkroom 
development. 

If the exposed plate is first placed in the 
hyposulphite of sodium solution, it will 
diasolve and remove only the particles of 
silver bromide that have not been acted 
‘on by light. When the fixed plate is re- 
‘moved from the hypo solution, it is per- 
fectly transparent, without a trace of 
indication that it has been exposed in the 
‘camera. Yet it bears in Intent form the 
picture photographed, ‘The fixed plate or 
film may be exposed to daylight without 
injurious effect on the latent picture, 
‘which ean be developed in broad daylight 
by submerging the photographic plate or 
film in a solution of chloride or bromide 
‘of mercury. 


Oxygen-Generating Mask for 
Miners and Divers 


A\GAS mask that produces its own oxy 
igen has been invented recently by 
H.C.Carter of Victoria, Australia, Renew- 
ing gas in masks has been for a long time 
a leading problem in making oxygen 
masks that are used by minera and divers, 


Collapsible Hand-Cart Takes 
Little Space for Storage 
ONE tthe rreatest problems offered to 

the owners of hand-carts ix the 
amount of space they. take up. when 
Stored away for the night. This new 
German invention seeks to overcome this 
difheulty. The bottom of the cart 
divides at the center line and the halves 
fold up against the sides, Then the user 
pills a lever, which bends the axle and the 
bottom frame members, which are hinged 
at the center, and the entire hand-enrt 
san be pushed into a 

space less than two 


jewure ile 


{in the process of being 
folded. 


‘han fw feet wide when work i done 
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New York Builds the Largest 
Power-Generating Station 


"THE largest electric generating station 
Jn the world is being erected on the 
East River in New York City. It will 
hhave a eapacity of 1,000,000 horsepower, 
enough to light at least 3,000,000 
room houses. Operated at full capacity 
this single station would be capable of 
providing all of the electricity required by 
any state in the United States, New York 
excepted. 

Tt will be eapable of producing 100,000 
more kilowatts than the projected power 
development at Muscle Shoals. Imagine 
all of the horses in all of the cities in the 
United States, 2,000,000 of them, hitched 
to one load.” ‘Their power would just 
equal that of the great aggregation of 
power available in New York City when 
the new $50,000,000 plant is completed. 

‘Water from the river will be used in the 
station and coal will be unloaded directly 
into bunkers from ocean-going, vessels by 
means of traveling towers along the 
waterfront. 


Loup chewing is the undoing of certain 
insects and grubs traveling from the 
Orient to the United States in sacks of 
peanuts, A newly invented microphone 
intensifies the sound of their champing 
and enables customs officials to detect 
their presence. The apparatus is used, 
algo, in finding insect pesta in stored grain 
and’ fruits, 


Unsinkable Rowboat May Be 
Folded into Compact Bundle 


ERE jis the latest idea in folding 
boats. It can be rowed or paddled 
like a canoe and is sufficiently large so 
that the pasengers are not cramped. 
‘The flat bottom makes the boat stead 
Packed into a 
bundle es shown 
tthe right, it 

weighs but 

pounds 

Airtight cham- 
bers are ar 
ranged along 
both aides, 90 
that the boat is 

uunwinkable, e 
when it is 
full of water, 
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Small Pump Converts Auto into Fire-Engine 


"THOUGH small in sie, 
this portable pump, 
‘which can be attached to an 
automobile in two minutes, 
will do a good day's work, 
raising 100 gallons of water 
a minute by suction alone 
to the pump's level and then 
spraying it a height of from 
50 to 60 feet. 

‘The pump is operated by 
means of a belt around the 
rear wheel of an auto after 
‘the wheel has been jacked 
up. It is especially recom- 
mended for small towns 
that have no regular fire- 
fighting equipment or those 
in the neighborhood of large 
forests. It also is useful 
for pumping out cellars and 
ditches after an accident or 


‘2 flood has caused an over- 
flow of water that will not 
drain off quickly. 


New Gasoline Tiller Replaces Old “Dobbin” 


“T2115 remarkable invention consists of 
a one-cylinder gasoline engine built 
into a compact one-man machine ar 
ranged to do tilling and ridging in one 
‘operation. 

Tt is claimed that this compact little 
machine will prepare two acres of land in 
an ordinary farm day. One of its most 
important features is that it is so small it 
ean be used under overhanging branches 
and between growing bushes where no 
ordinary type of plow could be used, and 
this is especially useful in orchards where 
land betweon the trees is utilized for 
growing vegetables. 


An Amazing New Auto 


ROM Poland recently came word of 
bile, It is 


It is designed to bring 


powsk 
his native land. 
about the utmost simplicity and speed in 
‘making repairs and replacements of parts. 

In a recent public test, two mechanics 
and a helper took down the motor, gear 
‘et, universal, and rear axle in 14 minutes, 
‘and had the car completely reassembled in 


36 minutes additional. ‘The ear has a six 
‘cylinder motor, develops 45 horsepower 
and is said to be capable of a speed of 
more than « mile a minute 


Mouse- or Rat-Trap Is Set 
by Pressure of the Foot 


NG, ONE wants to set a, mouse-trap. 
‘The little wire is fixed just right, 
‘when “'Snap!"—onee again your fingers 
are caught, 

In the illus 
tration at right 
is shown a new 
safety mouse 
and rat-trap, 
which is set 

sth preasure of 
the foot. After a 
rodentis caught 
and killed, a 
slight pressure 
‘on thefoot plate 
‘will release it. 
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F or Farm and Garden 


Some Ingenious 
Outdoor Ideas 
That Will Be 
Found Useful 


Kansas Breezes Grind Farmer's Corn 
‘No sluggards in Kansas! Even the wind does double 
duty. drawing water, it grinds feed for the 
‘tock of BK awards, who bull the ingenious wind 
‘mill shown above, thus saving one man's labor daily 


place the lawnmowe. 
wees meee 
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They Don’t Come Any Bigger 


These Oddities Claim the World’s Records for Size 


22-Foot Saxophone 


‘Power enough to play 


Padlock for Park 


‘This immense golden pa 
4 


Have a Match? 


Have you ever seen 
larger ‘matches than 


‘you don't striiee them 
any bigger hereabout 


Supports 10 Tons 


‘The largest pneumatic. tire 


ever made in America —64 by 
14 inches—was, designed. for 
the ‘landing’ gear of one of 
Uncle. Sarn's largest planes, x 


Te will earry 20,000 pounds 


A Long 
Smoke 


A briae pipe 51 
feet long’ is Lady 


Puzzle—Find the Man 


Barney Winters, of New York, boasts 
of a hat that would fit a giant—all 
straw and a yard wide st the 


‘eet ie eally going 
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Carry Your Own Hot-Lunch Kit 


Al UNIQUE little “traveling restaurant,” in- 
vented in France, enables you to have piping 
hot food instead of eold lunches at work or on 
picnics. It is a portable box about the size of a 
brief-case, easily carried on hikes or in motor-cars, 
In one section are oblong plates supported in a 
frame raised slightly above the side of the case. 
Small gasoline cr alcohol 
cube lamps under these heat 
the food at lunch-time. 
Leakproof metal fit 
over the compartments, 

A plate, knife, and fork 
fare held in the other side 
of the valise and a thermos 
bottle and drinking-cup are 
placed in special racks. The 
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Ingenious Column Ruler Saves 
‘Time in a Busy Office 


“Tillis time-saving appliance for ruling 
columns consists of a grooved brass 
roller sot in a handle. “Tt is provided 
with an absorbent swab that fite into the 
slot und feeds the roller with a supply of 
special red ink. 

‘The device is made in three sizes, for 
ruling one, two, or three columns, and i 
8 great timeaaver, 


that engage the projecting edges of the 
girder, making it possible to climb as 
‘easily as if he were walking up a telegraph, 


open box forms a small table 
as! pone ‘on the user's 
Grass Causes Hay-Fever Climbs Steel Girders with Patent Grippers 
EVIL-GRASS, the curse of lawns in —== 7 aa 
California, is the chist offender in 
causing hay-fover in that stats, according Po’ 
to Dr, Georgo Piness of Los Angeles, wh 


has been carrying on extensive research | 
to find out what caused the trouble. | 
Gatfornin doe ot have the ragweed | 
‘that causes much suffering among hay- 
fever victims in the East, but a large 
number of persons are sensitive to the 
pollen of Bermuda grass or devil-grass. 


Know Your Car 


REMARKABLE as it may 
‘seem, sometimes the best way 
to make your ear ride easily is to 


void oiling the springs. This 
applics. particularly in sections 
whore the roads are full of “thank- 
you-marma” or succeasive de- 
Presafons and bumps so spaced 
that the car acquires a forward 
and backward pitching motion. 
On such roads, an auto with well 
oiled springs will pitch so badly 
that tho driver's neck will become 
tired due tothe contant evaying. 

twas once thought that failure BOVE is John E. Seaberg of Pitts- 
to oll the springs caused the break- Siarioh; Tris; GelmnstrSiog” i aleaple; 
age of tho spring leaves, but |} hut clever device he has just invented to 
engineers now claim that a dry |f gid structural ironworkers in climbing 
‘spring may bo expected to last aa |# gtoel girders. Hia invention is a pair of 


Tong ts a well oiled one. ‘wooden elogs equipped with stel grippers 
Remember these rules if you gg! sii 
Tr erestmt roodss “| New Process Makes Golf Clubs 
1 Putap your tren only to the Waterproof and Hard 
lowest preasure. recommen 
reese Wectund te || A. NEW pore for fran wooden 
Nelesh yon re ree, eg 
2—Fit pood shock absorbers that sien Bele naern 
actually apply friction during |f Persimmon wood are subjectide of ait 
E pigertghchaers and moisture from the wood, which then 
seep your sings throuehy | an mir fm cree 
oiled if the car is Gitted with |} impregnated with the nowy ai oral 
shock absorbers. and hardened. 


4—Ausiliary springs will be a [i "Cyahe treated in this manner are said 

help on rough surfaces. Hf to have greater driving power than other 
5—Slow down or sped up i the |] wooden cute and not fosbrink or expand 
i 


car starta pitching violently so | with varying atmospheric conditions. 
as to get the speed of the car Treated’ Tate’ piater es nat Tecnlo 
out of tune with the bumps. since the chemically treated wood is 
Hl ‘itself harder than fiber, bone, or ivory. 


pole with its iron spikes. ‘This invention, 
Mr. Seaberg says, saves much time, 


Ir You have a gallstone, you pay to get 
id of it, but there are people in the 
‘world who will pay as much as $50 for a 
good one. Chinese and Japanese are 
‘said to hang the stones about their necks 
to ward off disease and bad luck, A 
packing plant in Omaha, Neb., collects 
the gallstones found in slaughtered steers 
and sends them to the Orient. 


Heart-Shaped Glasses Protect 
Eyes of Movie Actors 


[7 }8awoll known fact that moving-pic- 
ture actors who have made a number of 
“inside” pictures frequently are troubled 
by what is known as ‘studio eyes.” ‘The 
condition is caused by long exposure to 
the intense rays of the cluster lights, 
and frequently an actor has had to take 
‘a protracted rest to recover from such 
fan attack. ‘The picture below shows 
Claire Windsor, famous movie star, wear- 
ing the latest thing in “studio glasses,” 
heart-shaped to relieve their otherwise 
ugly appearance on the wearer. ‘These 

juare, or 
spade shape. ‘The lenses are smoked 
fo rest the wearer's eyes as much as pos- 


Meart-shaped smoked glasses protect tired eyes 
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Pen with Three Points Aids 
Bookkeepers in Ruling 


‘HE tedious work of ruling ledgers and 

cash books in the small office is much 
simplified by an ingeniously made pen 
having a broad nib divided into three 
points like a fork, 

Two of the extra penpoints are quite 
close together, making the double line 
for the extreme left-hand column in a 
ledger, 

In a single stroke a whole cash column 
can be ruled. New niba ean be bought 
for the pen when the old ones are worn. 


ERHAPS it was the comfort of his 
swimming-sult or cover-alls that 
inspired Mr. P. Mundet, a Frenchman, 
to invent a similar type of suit for playing 
tennis. It is in one piece and in all 
‘except color and length of sleeves re- 
‘sembles a cover-all. 

‘When making long reaches or twisting 
for n back stroke, a belt about the waist 
fs noticeably restrictive, while a loose, 
one-piece tennis suit, opening down the 
middle front, brings comfort, itis elaimed, 
fas well as more ease in playing 


Years Ahead in Knowledge 
I tmx the magazine wonderful and 
do not see how a family with growing chi 
dren could do without it. It puts people 
‘who read it years ahead of people who do 
not.—C. W. C., Franklin, Pi 


Smoking-Tube Is Latest Fad 
for Fastidions Women 
TS, headlight when the cigarette is 
lighted. A vacuum cup holds the 
cigarette firmly to the rim of the smoker's 
hhat, so that she can smoke with ease and 
comfort. 

The holder with rubber tube can be 
adapted for use while reading in bed, 
riding in an automobile, or playing 
carda. 


One-Piece Tennis Suit Gives a Longer Reach 


POPULAR SCIENCE MONTHLY o 


Newest Home Trousers Press 


"THERE have been innumerable trousers presses 
on the market from time to time, but the maker 
of the model illustrated at the right claims that his 
is the simplest of them all. It has no 

top board and not a single nut or screw 

goes into its construction. Pressing and 

strotehing are accomplished in one oper- 

ation. ‘The curved shape of the board 

is said to insure enough gentle 

stretching to eliminate bagginess 

at the knees. Sufficient pressure 

is obtained with one hand. 


Wownn with dark hair are better 

automobile drivers than blondes, a> 
according to P. L, Emerson, 7 

‘owner of a large taxicab company 

in Chicago. He related this in > 
conjunction with a statement 

made by psychologists, who found 

brunettes more conservative, on 

the whole, than fair-haired 

persons. 

‘Tue greatest underground electric 
power cable ever installed in to be 
put in New York-City to protect the 
city in fire-fighting. It will be operat 

at’ 132,000 volts and will link together 
the generative stations of the New York 
Edison Company with its subsidiaries, 
reducing the possibility of interruption 
to the Fire Department's pumping during 
a fire. 


How Much Do YOU 
Know about Science? 


HE following questions, dealing 

with the common facts of sci- 
ence, are the kind that POPULAR 
ScIENCE MONTHLY receives daily. 
Look them over and see how many 
of them you can answer. 

Don't let your brain get Inzy. 
Give it the sort of stimulant that 
these questions offer, and you will 
find your faculties sharpened an 
your appreciation of the world’s 
hatural wonders greatly enlarged. 
Now tum to page 185 and sec 


‘what percentage of the 12 questions 
you were able to answer correctly. 


1. Why do liquids rise tn a straw 

through whlch you drink? 

2. Why do ‘the men near the 

guns on. ‘a bartieehip ‘open 

thele mouths when the gens 

are fied? 

3. What ts invisible ink? 

|] 4 tow tar docs the earth move 

each day in its Journe 

|| =e ee 

{] 5. Where docs the sand on the 

| © stathore ‘come from? 

|] 6. What are sunspots? 

| 7. why does hydrogen peroxide 

| Bleteh the hart” 

{| 8. why ts there no air inside an 

Pectrleslamp bulb? 

How does a whale keep warm? 

Why muse a. vacuum-tube 

lament be hot? 

What is the tallest tree? | 

Why does your face get white 

When you are frightened? [E 
iH 


Scientist Says Meat-Eaters Live 
Longer than Vegetarians 


;GETARIANS received a blow when 

Prof. James R. Slonaker, a Leland 
Stanford University physiologist, de- 
clared recently that meat-eaters live just 
as long as their abstaining brothers, in 
fact, longer. For eight years he has been 
experimenting with meat and vegetable 
dicts on rats and now is applying his 
results to human beings 

When the rats were fed vegetables 
only, the span of their lives, he foun¢ 
was shortened, in males 33 per cent; in 
females, 40 per cent. Males lost 35 per 
cent weight, and females from 25 to 28 
per cent. By the third generation the 
Ron-meat-eaters lost the power of re- 
production, indicating that vegetables 
lack something necessary to health 


What Batt 
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eries Are Best for 


Your Radio Set? 


How to Save Money and Trouble by Making the Right Choice 


LL radio receivers except crystal 
xeta require a supply of electric 
current to operate them. And if 

wwe are to get the kind of radio reception 
‘we want, the sources from which we draw 
current for our radio sets must be eapable 
of delivering electrical energy in a steady, 
uniform flow for hours at a time without 
appreciable change in voltage. 

Furthermore, we need two, and in some 
cases three, different sources of current 
supply. The filaments of the tubes must 
be heated, electrical pressure moust be 
applied to the plates of the tubes, and in 
circuits where it is needed we also must 
luge a third source of energy to keep the 
ierida of the tubes at the proper potential 

‘Coupled with our desire to secure per- 
fect reception is the need for obtaining 
natisfactory results at the lowest possible 
cost and at a minimum of trouble. And 
it is this matter of trouble and expense 
that sometimes makes the problem of 
current supply a decidedly vexing one. 
Obviously, it does not bother the man 
who ean afford to go to his dealer and 
arrange with him to seo that the radio set 
always is operating prop 


By John Carr 


cell tube,” does not mean that the fla- 
‘ments of the tubes necessarily must be 
heated with current from any particular 
kkind of battery. Storage-battery tubes 
can be operated from dry cells, and vice 
versa. It is merely a question of selecting 
the source of current that will prove most 
‘economical of your time and money in 
‘Your own particular ease. 

‘Take, for instance, the typical case of a 
supetheterodyne receiver built for use 


B current would result in marked economy 
of operation. On the other hand, the 
owner of the receiver might figure’ that 
the additional care and attention required 
bby the storage batteries would more than 
offset the saving in money. 

You can see, therefore, that the per- 
sonal equation’ enters into the problem 
and is usually the deciding factor. 


AMONG beginners particularly, there 
‘seems to be considerable confusion 
about the relative merits of dry cells, 
storage batteries, and B-battery elim- 
inators in giving’ natisfuctory results in 
tthe operation of the radio receiver. ‘This 
confusion has been caused mainly by 
conflicting claims of the manufacturers 
of the different sources of current supply, 
As a matter of fact, there is no dif- 
ference whatever between the operation 
of a radio receiver using dry cells and 
the same set supplied by storage bat- 
teries, provided, of course, that the dry 
cells are reasonably new and the storage 
batteries in good condition and properly 
charged. Old dry cells that are nearly 
exhausted sometimes will 

produce a lot of noises 


ely, rogardless of expense. pryccen ‘ages omen. . 

For the beginner the barre Botha that sound like static. 
question is complicated Storage batteries also of- 
atillfurther by the fact that fend in this reapect if the 
‘there are three types of connections become cor: 
vacuum tubes in common oma, roded. 
lune today, and each type awe ‘8 oxreey If you are troubled with 
requires different. pressure noises in your receiver, 
‘and volume of current to however, merely buying 
hheat the filament. new batteries of another 

type of battery is not nec- 

[TSEEMS lotical to de- cessarily a cure-all. A do- 
cide on the type of tube A garter, fective tube or a bad con 
first, and then to study the sao rownoc b oxrremy nection in your receiver 
various ways in which cur- — may be entirely respon- 
rent may be supplied to a sible, or the noise may not 
‘tho filament circuit, 4 originate in your equip- 
‘Most people have found ‘ment at all. “Some piece 


that, all other conditions 
Doing equal, the tubes that 
‘use one-quarter ampere 
apiece at a preasure of five 
‘volta will give greater vole 
ume than the tubes ordi 
narily sold for operation 
with dry cells. In addition, the larger 
‘tubes seem to run more uniform in eharac- 
teristics. 

‘There is little choice between the two 
types of dry-cell tubes on the score of 
operating results, although there isa 
‘light difference in economy. Three dry 
cells in series are required to operate the 
06-ampere dry-cell tube as against one 
ary cell for the one-quarter-ampere tube. 
However, the three dry cells last more 
‘than three times as long as the single 
cell used on the other tube. 

‘The mere fact that a certain type of 
‘tube is called a “storage-battery tule” 
‘and that another type is called a “dry- 


‘The Sources of Current Supply 

[At the left ace the A batteries ranging from 
‘he single. dy-cell to the staadaed s-velt 
‘orn battery. At the right are the various 
Soper B batteries and B-buteery ehominntore 
‘Goramon ne. ‘The seal yee B essary 
(S the top af the coum i uefa fr potable 
Seen but fs ot economical for regular wae 


with dry-cell tubes. Assume that several 
members of the family use it almost 
daily, so that the total number of hours 
of operation a month may be well above 
the century mark. Under such condi- 
tions it is easy enough to prove that a set 
of storage batteries to supply both A and 


of electrical machinery 


Suaroe near by may be radiating 
SEN, eneray that allects your 


receiver like static. 


A STORAGE battery 
requires recharging at 
regular intervals, depending on how much 
you use your receiver. At least once a 
month the level of the solution in the 
‘battery should be inspected and distilled 
water added. This applies to both storage- 
A and storage-B batteries of either lead 
‘or alkaline type. 

If electriclight current is available in 
your home, recharging the storage bat- 
tery is simple. A variety of chargers are 
on the market. Some use tubes, others 
rectify electrolytically, while still others 
are of the vibrating’ reed type. ‘The 
Popular Science Institute of Standards 
hhas tested and approved a number of 
these devices, and any of the approved 
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types will give you excellent service. 

‘Some of the approved chargers are 30 
arranged that they are capable of re 
charging either Aor B batteries with 
‘the same apparatus. Others are made 
specially for A batteries oF for B bat- 
teres. 


‘Storage A batteries are made in a num- 
ber of sizes and the beginner often is un- 
able to decide which size will be best for 
his own use. ‘The answer 

all depends on how ¢ 
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radio set is not used, but, on the other 
hand, the set will be run ail afternoon by 
one member of the family and until the 
‘wee small hours by the owner. 

‘We also have to assume that the set 
‘consumes a definite amount of current— 
say 25 milliamperes. This is more than 
some five-tube receivers use, and less 
than most of the “superhets.” 

Under such conditions, an extra large 


| 
| 


n 


Before deciding on whether storage B 
batteries are a worth-while investment 
for you, be sure to study Mr. Senauke's 
article on page 72 of this issue, explaining 
the important part the C battery plays 
in cutting down the amount of current 
drawn from the B battery. 

‘Of the B-battery eliminators on the 
‘market today, some are excellent; others do 
not give results comparable with batteries, 

‘The Bebattery eliiaina- 
tor should be considered 


many tubes are in your set 
and how many hours a 
week you expect to use it 
on an average. If you 
have your charger wired 
up to switches so that put- 
ting the bettery on charge 
ig merely a matter of 
throwingaswiteh, it makes 
little difference whether 
you have to charge the 
battery every week or only 
‘once every two or three 
weeks, 


GENERALLY speak 
ing, it is advinable to 
get u battery large enough 
fo that you can charge it 
regularly onceaweek—say 
every Saturday night after 
you are through listening 
in, For a small set using 


not more than three tubes, Eyonn Aan head the Physics Department ef Aeandet 
4 40- of G0-ampere-hour ‘amin High Schon Mew Yor, for oe scam demonstrations 
battery issufficiently large. Page dma finet talked} 
For a five- to eight-tube ‘the battery he has built is so small that it will run the radio 
outitans0-to 100-ampere- fecsiver fot only © few minutes before tt dacharged comply 


our battery ls ample. fe- 


Builds B Battery 
from Old Ink- 
Bottles 


on adollars-and-cents basis 
as a source of current sup- 
ply. Any claim that a B- 
battery eliminator will give 
you better reception than 
is possible with batteries 
obviously is absurd, Good 
batteries will give you a 
perfect source of current 
supply, and all that any 
B-battery eliminator ean 
hope to do is to equal the 
results obtainable with 
batteries, 


“THE, advantages of 9 
good B-battery elim- 
inator are apparent, Once 
installed it will last indef- 
nitely and will require no 
attention except the occa~ 
sional addition of distilled 
water to the electrolytic 
types and the renewal of 
tubes in the models that 
‘use tubes to rectify the 
alternating current. ‘Thin 
matter of tubes for use in 
B-battery eliminatora is 


‘member that an eight-tube 
outfit using one-quarter- 
ampere tubes draws only a total of two 
amperes, and this amount of current will 
not prove an injuriously rapid discharge 
rate for even a 40-umpere-hour battery. 

Storage-battery operation of the tubes: 
in any receiver designed for use with the 
dry-cell tubes is practical also for the man 
who door not mind the additional trouble 
of taking care of the battery. For 1h 
volt outfits that are arranged to operate 
fon a number of dry cells connected in 
parallel, a single-cell storage battery is 
used, while a two-cell storage battery is 
‘used for the tubes that require three dry 
cells connected in series. 


FP HE advantages of «storage battery 
source of supply for your B current 
also depend on the number of tubes you 
are using. A one- or two-tube outfit uses: 
‘so little current that the large dry-cell B 
batteries often last for more than a year, 
and there is certainly no possible advan- 
tago in a storage B battery under these 
conditions. With multi-tube sets, how- 
ver, itis another story. If you have a 
five-tube receiver or a “superhet,” and 
tue it considerably, the storage 3 battery 
will prove an economy, provided you are 
willing to give it the care and recharging 
it requires. 

In such a case it is easy to make a direct 
comparison of the actual expense of sup- 
plying B-battery current to your set if 
you will assume some definite number of 
hours a day as representing the amount 
of time the set is im use. Three hours a 
day should be a fair average. Of course, 
there will be's number of days when the 


B battery of the dry-cell type, consisting 
of two of the 45-volt heavy-duty blocks, 
will last for about a third of a year. Such 
1a battery will cost in the neighborhood of 
seven dollars, or a total expense for the 
year of $21 for B-battery current. 

‘A suitable storage battery for such 
service will cost around $40 and will last 
five years or even longer if exceptionally 
well eared for. ‘This amounts to about 
eight dollars a yea:, and to this expense 
must be added the cost of recharging, 
which figures out at approximately $2.50 
if you assume that the battery will need 
‘a 10-hour charge at least once in every 
two weeks to keep it in good condition 
and you have a reasonably efficent A- 
battery charger that can be used also 
to recharge the B battery. 


‘WO types of storage B batteries are 
in general use today—the acid type 
and the alkaline type. It is claimed for 
the latter that they will stand more abuse 
in the way of allowing them to stand 
discharged, cr too rapid charging. While 
this is true, the lead-acid type maintains 
its voltage practic-lly unchanged until 
nearly discharged. Another claimed ad- 
vantage of the alkaline type is that since 
it contains no acid it cannot damage the 
rugs if, perchance, any of the solution 
spilled. Thisclaimseemsto beunfounded, 
for the caustic potash it uses will chew 
holes in a rug just about as quickly as 
the sulphric acid in the lead type. 
‘Neither type will give you any trouble in 
this respect if ordinary precautions are 


still causing some trouble 
‘because the ordinary radio 
tube does not have a sufficient current- 
carrying capacity to operate some of the 
receivers. Special tubes adapted 
to this particular use already are appear- 
ing, and these new tubes, of course, ean be 
used in any of the standard B eliminators, 
A Bebattery eliminator will not work 
properly always on every type of circuit 
and under every condition. If you de- 
cide to buy the B-battery climinator, be 
sure to have your dealer demonstrate it 
with the set you intend to use, 


Cloth from String Beans 


PROCESS for making coarse cloth 
from the fibers of string beans was 
perfected recently for commercial use in 
Austria. ‘The bean shells are treated like 
hemp, and the fiber that results ean be 
spun,’ making a hard but strong yarn. 
‘This new material is expected to offer 
competition to hempen products. It is 
adaptable for making materials for which 
cotton has been ust heretofore, and it 
ean be used in making carpets, curtains, 
upholstery, and saddlery after it has been 
bleached properly and printed. 


Milky Water Appears in Norway 


PERSONS living on the shores of Sog- 
nefjord, the longest fjord in Norway, 
were startled greatly by a. strange phe- 
nomenon. The water, which is usually 
dark and clear, suddenly became milky 
and opaque. All of the fish in the water 
disappeared. No explanotion has been 
found so far for this weird occurrence. 
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” When Is a C Battery Worth While? 


Remarkable Tests Reveal New Facts about Quality 


HERE are, probably, thousands of 
perfectly good C batteries now 
resting unused in an equal number 

‘of homes where radio sets are installed. 

‘The owners of these batteries bought 

them after reading somewhere that there 

would be a wonderful increase in volume 
and quality of their reception merely by 
tthe addition of a C battery to the circuit. 

And then, when the promised advantages 

did not show up in loudspeaker results, 

the disgusted radio fans characterized 

what they had read as bunkum and dis- 
carded the C batteries 

‘The trouble is, of course, that the real 
advantages of a C battery 


By Alexander Senauke, M.E., E.E. 


Radio Engineer, 
Popular Science Institute of Standards 


then with one connected in the circuit. 
‘The results of these tests have been 
plotted in graphic curves as shown at foot 
of the page. ‘The ideal curve for an audio- 
frequency transformer really should not 
bea curve at all. It should be « straight 
line. No transformer is absolutely per- 
fect, a0 that the quality of a transformer 
as an audio amplifier can be determined 
bby noting how much the 


tendency to damp out these frequencies. 
‘As far as volume is concerned, the C 
battery helps much more with 'a high 
grade transformer than it does with a 
low grade one. This is especially true if two 
stages of amplification are used where the 
cumulative effects of irregularities in the 
amplification curve are magnified greatly. 
From the standpoint of economy of 
current in the B circuit, the use of a C 
battery always is desirable. A standard 
type of storage-battery vacuum tube 
used in the conventional audio-amplifier 
cireuit with 90 volts of B battery draws 
about four milliamperes, When a C 
battery is introduced in 


do not always show up 
in the loudspeaker. For 
that reason the Popular 
Science Institute of Stan- 
dards has just completed a 
series of experiments de- 
‘signed to show just when 
and how the use of a C 
battery benefits the radio 
fa 


studied the use of 
© battery in an audio- 
amplifier circuit from three 
‘standpoints: First, to find 
out what effect, if any, 
‘the C battery’ has on 
quality of reproduction 
without regard to volume; 
second, what the C bat- 
tery does to the volume 
‘and, lastly, what value a 
© battery has in inereas- 
fing the life of the B bat- 
tery by cutting down the 
amount of current used 
in the plate or B elreuit, 

‘An amazing fact developed from our 
teats was that the value of a C battery 
in a cireuit depends largely on the 
quality of audio transformers used. In 
‘our test we used two types of audio 
transformers. One was a low priced, 
Jow quality make, and the other was a 
High ‘priced type ‘considered one of the 


‘The transformers were connected to 
couple two storage-battery-type amplifier 
tubes of standard make in the conven- 
tional audio-amplifier circuit. ‘The volt- 
age amplification for one stage, in- 
cluding the transformer and one tube, 
was measured through the range. of 
from 150 to 8000 cycles with a normal 
signal, first without the C battery and 


Plate Current 
Me. Senauke recording the diference ia 
te totad plneccurrent of teceiver 
‘hen 'ueed with od without a € battery 


amplification curve deviates from a 
straight line. From the results of our tests 
it appears that a cheap, poor quality audio 
transformer actually may give better re- 
production of voice or music when used 
without any C battery, providing, of 
course, that the signal strength is low 
enough so that the tube is not overloaded. 
‘The diagram at the left shows this. 
Now look at the right-hand diagram, 
and you will see what happens where a 
high’ grade audio amplifier is used. In 
this case the quality is just as good with 
the C battery as without it; in fact, the 
ight increase in amplification at’ the 
higher frequencies may actually improve 
the quality of the music from many 
types of loudspeakers that have a 


the cireuit, this current: 
flow from the B battery 
{is cut down to about 115 
‘milliamperes, so. that in 
the five-tube receiver em- 
ploying two stages of 
audio amplification there 
will be a saving of five 
milliamperes in B-battery 
current. 

‘This amount of current 
saved may be as much ag 
from 26 to 30 per cent of 
the total current drawn 
from the B battery and 
may prolong their life as 
much as 60 or 70 per cont. 
When storage B batter. 
ies aro used, the saving 
{in current is relatively une 
important beeause storage 
B batteries must be re- 
charged every 0 often, 

‘To sum up, our testa 
show that the’ C battery 
in always worth while from 
the standpoint of economy and that the 
volume always is increased, atleast to some 
extent. This increase in’signal strength 
is obtained without any falling of in 
quality except when low grade audio 
transformers are used, in which caso the 
quality actually may be poorer with the C 
battery than without it. 


‘Testing 


“THESE tests were made on a signal of 
normal strength that did not over- 
Joad the vacuum tube. When » strong 
signal is being received, the C battery has 
another advantage. By negatively biasing 
tthe grid, the plate-current variations ure 
kept below saturation point of the tube. 
‘The C battery, therefore, helps you get 
volume with the minimum distortion, 
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Radio Sparks 


Flashes of Progress Made 
J by Fan and Manufacturer 


A New Midget 


Unusually 
midget va 


Horse Races Broadcast 


A remarkuble portable broadcasting 
station built into a standard autor 
mobile was used recently to broad- 
cast the horse races at Belmont 
Park,N. ¥. The short-wave signals 
from’ the portable station were 
pskea up by sation WBOQ and re 

roadeast on regular wave lengths 


a ay Sie 


ator “e his dn design / 


Radio Calls Police 


‘The New York Police Department is 
trying out a wonderful new device 
that makes ie "posible to as i 
nals to all the police stations 

from headquarters. A light ‘ashing 
up at the receiving set warns that 
message is about to be transmitted 


Homemade Loudspeaker 


‘The novel cone-type loudspeaker at 
the right was made from a candlestick. 
fashioned lamp-shade, 


‘and the center of the paper cone | 


‘Thia view of the wave trap shows how the upper coil B x com 
‘ected with the variable condenser.” Notice that amie wpace 
Inprovided for additional turns on the lower coll Af edd 


‘or interference eliminator, as it is 

wometimes called, is that most 
radio fans expect such a device to perform 
miracles. And then, when the. results 
aro not aa expected, the device is promptly 
relegated to the serap pile, even if the 
failure of the wave trap really is due to an 
incorrect hook-ui 

Properly used, a well made wave trap 
often will help a'great deal in eliminating 
interference from local stations. , But 
you must be prepared, in building the 
‘wave trap described here, to experiment 
1 bit until you get it working correctly 
with your own radio receiver and under 
your own particular conditions. 

‘This wave trap, which has been tested 
and approved by the Popular Science 
Institute of Standards, ean be adapted 
for use with any type’ of radio receiver 
that operates on an outdoor antenna. 
‘The circuit used in the receiver has con- 
siderable effect on the wave trap. A 
single-cireuit receiver, for instance, re- 
‘quires that the trap be used in the series 
connection. On the other hand, a wave 
trap can ‘be used either in series or 
parallel with the more selective types of 
receivers stich as the three-circuit re- 
generative, neutrodyne, and s0 
forth, 

‘Whether the series or parallel 
connection will be best in any par- 
ticular case can be determined 
‘only by experiment. It depends 
‘on a number of factors such us the 
natural selectivity of the receiver, 
the length of the antenna, and the 
power and broadness of the inter 
fering wave. 

‘The actual construction of the 
wave trap is very easy. First 
study the picture wiring diagram 
on this page. You will note that you 
hhave to purchase only one piece of ap~ 
Paratus, the variable condenser, and the 
chances are that you wilh have an odd 


Nic only trouble with a wave trap 


condenser tucked away in a corner of the 
‘workbench that will servenicely. As shown 
in the illustrations, the wave trap was built 
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‘How to 


with a composition 
panel and a wooden 
base board in the con- 
ventional manner, but 
you can take almost 
any liberties you like 
with the arrangement 
s0 long as you are 
careful to keep the 
variable condenser or 
any other metal part 
away from the open 
ids of the coil. 

‘The capacity of the variable condenser 
is algo relatively unimportant, You ean 
use a 13-plate, 17-plate or 23-plate type. 
Of course, you must wind the number of 
turns in coil B that will enable you to 
tune the wave trap to the wave of the 
interfering station. If you use a coll 
form three inches in diameter and No. 22 
double silk-covered wire, wind about 70 
turns of wire for coil B if used with a 13- 
plate condenser. Sixty turns will be 
about right for a 17-plate condenser, 
and 50 turns if you use the 24-plate type. 

You will have to wind coll A to suit the 
particular conditions under which you use 
the wave trap. ‘The model shown here 
hhas nine turns of wire spaced one-quarter 
inch from coil B. Tt is best, since the 
number of turns in coil A may'have to be 
changed, to wind on more turns than 
‘specified, It isa relatively simple matter 
to take off turns from any coil, but if you 
find it necessary to add turns, the only 


fl in order to avoid unsightly soldered 
joints in the wire. 
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Build and Use 


A Simple 
Wave Trap | 


To Stop Radio Interference 
By Alfred P. Lane 


After you have mounted the complete 
coil, the variable condenser, and two 
binding posts, the wiring will take only a 
few minutes. "Connect the enda of coil A 
with the two binding posts and then con- 
nect one end of coil B with the binding 
ost on the variable condenser that is 
connected with the rotary plates of the 
condenser. The other end of coil B goes 
to the binding post on the variable con- 
denser that is connected with the station- 
ary plates. 

‘The two ways in which the wave trap 
ean be connected with your receiver are 
shown in the diagram. "The best way can 
be found only by experiment, 

In many eases the radio fan is troubled 


PARALLEL SERIES 


CONNECTION 


with interference from one par- 
ticular station that is so near and 
‘80 powerful that it even may inter- 
+ fere with the reception of other 
local stations operating on wave 
engths 20 meters or more higher or 
lower than that used by the station 
from which reception is desired. 
‘When the wave trap is used in 
the series connection shown above, 
it is tuned to the wave of the 
station to be eliminated and all 
other stations on higher and lower wave 
lengths still can be received, although the 
signal strength of the stations nearest the 
interfering station will be cut down to 
some extent. ‘Thus the series arrange 
ment is best for use when one station is, 
(Gontinaed 28 tage 138 
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Newest Auto Improvements <& 


hat Add to the Motorist’s Comfort 
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"The Tricks in Shifting Gears 


Gus, the Expert Mechani:, Gives Some Sound Advice to 
the Beginner Who Comes to Grief on a Hill 


inechanic of’ the Model Garage, 
ways claimed that he could tell 
‘by the sound of the telephone bell when 
the party at the other end of the wire was 
in serious difficulties, It was not strange, 
‘then, that he chucked a wrench back into 
tthe toolkit and stood up with a yard-long 
scowl on his face as the telephone rang 
sharply and insistently. ‘The 
stopped abruptly, and a few 
Joe Clark, his partner, pyfped 
th office ‘where he kep 


tomers’ acsount wand did t 


G: WILSON, half owner and chief 


By Mardin Bunn 


rupted Gus. “This is where you wofid 

have to shift into secopq. I 

got rattled and 
rl while 


it was my fault? Gosh, I thought 

had gone wrong ‘with the 
fon, and I was so rattled I never 
‘to put on the brake until it was 


“Tell me, Gus, what did I do wrong?” 
‘Taylor asked as they drove carefully down 
tthe hill in the direction of town. 
“Well—no offense meant, Mr. Taylor— 
but you are a new driver, and almost 
everything a new driver does is wrong. 
‘The thing you did is one that often trips 
up the man who hasn’t had a whole lot of 


experience.” 
“Go on,” said Taylor, "you can't hurt 
my feelings. I thought 1 was the real 


thing as a driver. Now I know I'm not; 
so go right ahead, and maybe next time 
I won’t be so dumb. 

“You see, Mr. Taylor, gear- 


shifting is’ mostly a’ mat- 


‘morning. Can 
those bills long, 
‘enough to—" 

“Sure,” grinned Joe 
“ophat’s’ where T shine as a 
mechanic—finishing up jobs 
when all hard work is done.”” 


US answered with an un~ 
intelligible grunt, eranked 


rattled out of the garage with 
the mudguards flapping like 
‘the wings of a bedraggied and 
much frightened chicken. The 
wrecking truck was built for 
service, not for looks. 
‘Smoke Hill, about three 
miles south of town, was com- 
monly spoken of by motorista 
‘as a “eork-puller.” A sharp 
turn at the bottom prevented 
any chance of rushing the 
grade, which was mild enough 
for the fit hundred yards 
which this 


And the ease 


2. Keep your foot on the 
feccelerator when you shift 
to a lower gear on a hill, 


Always take your foot second to third, be sure 
‘off the accelerator while 

you are shifting from frst 
Yo secand or from second. 
to third speeds. 


‘accelerator again until the 
clutch is fully engaged. 


ter of practice and knowing 
‘what happens inside the trans- 
anission ease when you work 
the lever," said Gus. ““Alao 
cars are just like horses, You 
must be wise to the particular 
whims of the eritter you hap- 
pen to be driving because no 
two are exactly alike. That's 
why a man who can handle 
fone ear in fine style often 
makes noises like «beginner 
when he is driving, another 
make.” 


“FUEL said Taylor, a bit 
peevishly. | “Nobody 
can say that I can’t shift gears 
quietly! T snap ‘em in before 
they get a chance to grate!” 

“Sure,"” Gus went on; “and 
that is just where you make 
your big mistake, You ‘snap 


speeds of the gears you 
are trying to get into mesh, 
and everything goes fine and 
dandy until you get caught be- 
‘cause the difference in apecd is 
‘too much. Then they simply 
refuse to snap in, and you end 
up by -<ying to push over a 
two-foot tree. You ought to 
bbe thonkful the tree was there 


up the wrecking truck, and | 
| 


bart ofthe hill could be negoti- 3: ‘AGGLa sesaaiag ts | toston you. You might have 
ed proved the undoing ofthe void speeding. doctor's bi to pay in 
Inecuerlonced motorist fori j| the car in Grot—shift to |G. Make sure that the |i he bargain” 

‘yecame gradually steeper and. Gre tuore Sheal0 Get tnlthe proper Jere ih. ‘Taylor shivered involun- 
steeper until, near the top, the exactly “the hed OF tae H tarily. 

grade was so’stiff that few cars 4. After shifting from  bricant specified by the |! — “That'sapleasant thought,” 


ing to second or even first. 
Gus found Taylor about 


| 
ould make it without chang- | 
i 


first to second of from 


hesaid, more humbly. “Goon 
—I haven't any right to be 
proud.” 


halfway up the hill. His car 
was off the road and the 
smashed mudguard and broken rear wheel 
jammed against a large oak tree testified 
mutely to the cause of the accident. 

‘The unlucky motorist rushed over tothe 
truck as Gus applied the brakes and began 
volubly and excitedly to explain just how 
it happened. 

“No need to go into details, Mr. Taylor. 
can see how you got into trouble,” inter- 


too late. Now 1 suppose I'll have a 
nice, fat repair bill,” he added ruefully. 

Gus backed the truck into position to 
hoist the rear end of the ear preparatory to 
towing it.- 

Ina few minutes the twomen had every- 
thing shipshape, and when Gus cranked the 
winch, the rear end of the damaged car 
left the ground on a perfectly even keel. 


Gus said nothing for a few 
seconds, for they were aj- 
proaching a crossing and the wrecking 
truck with its trailing Toad claimed his 
undivided attention. 

“Look at that fellow there who is waiting 
for the trolley,” he exclaimed suddenly. 
“Watch him when he tries to jump on. 
See, he stood still and the trolley nearly 
pulied his arm out by the roots. 

“There's a good example of what hap- 
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pens when you try to shift gears by 
snapping them in. If the speeds of the 
‘two gears are somewhere near alike, they 
go in with a jerk. If they are not, then 
they won't go in at all, and that’s what 
happened to you. ‘That man who hopped 
the trolley could have saved himself the 
yank on his arm if he had turned and run 
in the direction the car was going. 


“YOU know, of course, that with the 
lever in first gear the motor in an auto- 
‘mobile turns over much faster in propor 
tion to the speed of the ear than when the 
gears are in high. Now, when you throw 
out the clutch, the motor is disconnected 
from the gearbox, but the section of the 
clutch that is fastened to 
the gears just naturally 
keeps on turning. That 
‘means you have to figut 
‘out some way to sloy 

down when you are shift 
ing from a lower speed 
to a higher one, or to 
speed it up if you are 
changing from a higher 


said Taylor, 3 
“The man who taugl 
me how to drive used to 
run off a talk something 
like that, but I never 
could understand how 
to apply it to driving an 
automobile. 

“AIL right, then," Gus 
answered, “let's put it 
in a rule-of-thumb way. 
Just remember one simple rule: Tabs 
your foot off the throttle when you shift 
to a higher gear and keep it on when you 
shift to a lower one. ‘This works on most 
cars, because the slight drag in the clutch 
makes the free part of it speed up or slow 
down with the engine. If you remember 
‘that one simple rule, then all you have to. 
watch out for is the time interval, and 
you can get that by practice. 


F COURSE, it doesn’t make any dif- 

ference to other automobilists on the 
road whether you tear the whole trai 
‘miasion out of not, so long 
level ground, but if you 
hill, it's another story. 
hhad been a bunch of ears right behind you 


‘a muttonhead all right. But suppose you 
just show me how it ought to be done on 
this hill we're coming to, Then maybe 1 


watch carefully. 
second about 100 feet from the bottoth.” 

Taylor kept his eyes glued on“Gus’s 
feet. When the engine began t6 slow up, 
down went the left foot on the clutch 
pedal just far enough to disengage the 
clutch, and almost simultaneously the 
gear lever went into neutral. The right 
foot remained on the throttle and when 
the motor had attained just the right 
speed, Gus eased the lever into second and 
released the clutch pedal without a sus 
picion of clash or jerk. 

“Gee, that was as smooth as silk,” said 
‘Taylor admiringly. | “It looks like nothing 
at all the way you do it.” 

Gus's wrinkled face creased in s smile, 
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“Just like everything else, Mr. Taylor; 
it’s easy when you know bow. As far as 
auto transmissions go, you can make one 
last at least twice as long if you treat it 
right.” 

‘A few minutes more and they were in 
the garage, and Gus busied himself ar- 
ranging blocks so that the axle would be 
supported when the car was lowered. 


‘I'm going up 
‘the last act of my life!” 
get in some practice on level 
‘round first, then,” said Gus; “and, by the 
way, Mr. Taylor, if you really want to get 
into the expert class as a driver you might 
like to know how to do the ‘double clutch.’ 

“Tl bite,” said Taylor, looking puzzled. 
“What is it—a joke?” 

“Double clutching is no joke,” answered 
Gus. “It’s something that most auto 
drivers know nothing about, yet it cer~ 
tainly is a good thing to know if you hap- 


Do You Know Gus and Joe? 


ITHESE two interesting pro- 
Prietors of the Model Ga- 


If you haven't met them, 
now's the time to get acquaint 
ed. You'll find Mr. Bunn’s 
stories not only highly instruc- 
tive, but entertaining. Next 
month Gus and Joe will give 
you some valuable new tips 
about tires. 


Did You Ever 
The beeinnce who sets 


7 


pen to want to make the other fellow eat 
‘the dust on a bad bill.” 

‘Taylor was interested immediately. 
“Fine!” he said. “Give me all the dope 
on that, I never did like the taste of dust 
anyway! 

“{ don’t know whether I ought to tell 
‘you or not, seeing as how you haven't 
mastered the regular way of shifting gears 
yet,” Gus be; 
“However, if you'll 
promise not to blame 
me if you rip out the 
transmission trying it, 
Tl explain double 
clutching. 


EMEMBER how 
Tshifted into sec 
fond on that hill? You 
noticed, of course, that 
T waited till the old bus, 
had slowed down quite 
a bit before I tried to 
shift, Now, if you were 
trying to race aman up 
that hill, you naturally 
‘wouldn't want to wait 
till the car slowed 
down; you would want 
to make the shift while 
the car was still going 
tod and fast, 

“The only way you 
ean drop. from. high 
into second when you 
are stoing {ust is to use 
the double clutch. 
Otherwise you would 
be almost sire to make 
‘lot of grinding noises, 

“Here is how you do 
the double clutch: ‘The minute the car 
to slow down in high, jgm your foot 


» This? 
let 
‘the atrempt 


cluteh in quickly, push dwn on the clutch 
pedal again right away then immediately 
ito second and lot 


the cluteh in again. 


“WHAT happens is that while the 
gear lever is in neutral, the gears 
you intend to mesh are speeded up by 
letting the clutch in so that when you 
push out the clutch and throw her into 
second there will be practically no clash. 
‘That is, if you get the timing right. The 
only way you can get that is to practice, 

‘Taylor threw up his hands in despair. 

“‘Goaht” he exclaimed, as he turned to go; 
“nothing doing on that for me. Guess I'll 
stick to plain driving. I can't afford a new 
transmission just for the pleasure of beating 
some bird up a hill.” 

“Drat it!” mumbled Gus to himself as he 
stared after ‘laylor's retreating form. “Say, 
Joe, why is it that every bird who succeeds 
inscraping through the driver's examination 
decides right away that he is the real thing, 
‘as a driver and tries to navigate around in 
heavy traffic just like an old-timer? It 
would be a lot better for him and for the 
other fellows on the road if he would spend 
alot of time on lonely roads practising gear 
‘shifting and maneuvering the car until he 
really knew how to do it right.” 
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Handy Kinks to Aid the Car-Owner 


Seven Ways to Save 


EADLIGHT bulbs always, 
‘burn out just when it i 
venient to replace thei 

the burn-out oceurs on 


And to make 
offending headli 
tight that no 
the bure_hapds 
loose. 

In suel 
n be mi 
ical tiperis even better. As sl 

UigP ar the end of the tape iv_wound 

ind the edge of the headlight rim and 

the remainder of the roll serves as a 
handle on which to pull Short, sharp 
‘than a 


tugs will be found more effecti 
steady pull. i 
ERE is a methodMot Jue, 


‘bracing the Ford ~ 
Pron 
tion, It keeps tHe cyl 
oie trom abhi side 


wise, The ion is 
simp! fo turn- 
bua varegpa with the 

it toNWE as shown in 


SE APanould be wed in 
ing up the turnbuckles, 
Ince any excess strain be- 
nd that necessary to get 
‘them tight is transmitted difectly to the 
cerankease arms, and if they are turned up 
too tight a broken crankease arm may be 
the result, 


“THE average automobile owner finils 
carbon scraping and valve grinding 
‘amuch more difficult job than it really is, 
simply because the cylinder ead is a 
rather difficult piece to hold awl to work: 
on at the same time. 


‘On overhead valve o uve 
grinding and assembly) 

parta ean be done mu 

form of holder i tha cylinder 


ad, Toeg metho) of exppecting and 
holding head shown in Fig. 3 
.elp- on carbon-removal and 


d 


‘and secured by bolts through the 
f the workbench. This design is 
particularly good for the amateur work- 
man because the bolts can be removed 
after the job is finished and put away so 
that they will be ready for the next time. 

‘The height of these supports should be 
made sufficient so that the valves can be 
removed and replaced without disturbing 
the position of the cylinder head. 

IFLE 


shooters call the 


process 
“sighting-in”” when they adjust the 
|\ sights on ther rites no that they colncide 

with the spot on the target which is being 


Fig. Turnbuckles weed 10, 
{oe the Ford motor and elim. 


Time 


‘the vibration, 


‘SHEET METAL, 


Fig. 1. Tape can be weed to stare an 
‘brtinate beadignt von that ie 


Fig. 3. This method of supporting snd 
Sling the Cyd ead wit 
esovng carbon and erinding valves 


one 


fre 


the fr 

centef of the tread of 
la Fig. 4. 
inside edge of the otf 


‘you find that the lin 


if right also strikes 


and Expense in Auto Repairs 


the center line of the other rear tire, you 
‘can be sure that the front wheels have the 
correct amount of toc-in. + 

Of course the test should be made on a 
level floor and the tires should be properly 
inflated. Remember also that this rule 
does not hold good with over-sized tires 
nor on cars having a longer wheel base 
than approximately 100,inches, 


ata spring lea) 
1S WEEN the string loaves are dry, 


every little bump in tl 
transmitted to the chasei 
Roads that are full of small bu 


ssembleteat em canained 

cally if the aprings sry het WeNolled, 

An oceasional splusiiug! wip old crank- 

ease il does the wrk, Jit it is better 

to had sorhi’menns of eon- 
stanly [feeding oil in box 
wotn the leaves. 

Pipe cable oll clips for 
he purpose may be con 
izuctd cheaply and eually 

ne sheet-metal strips, 1 
inches, with three holes 
in each, Dent down the 

‘metal around the center hole, 

‘using a ball-peen hammer as 

shown in Fig. 5, ‘Then when 

the metal is bent around the 
spring with a piece of lamp- 
wick under it, the center 
hole will form a small pock- 
cet that projects upward and ean be filled 
from an oilean. 
‘The best way ix to have eight clipa in 
‘one on each side of each spring 
ckle, A little kerosene mixed with the 
old erankease oil will make the oil pene 
trate between the leaves and lubricate 
them properly. 


“THE ilustration in Fig. 6 shows how 
hose 
cot 


to make a very servi 
clamp from a piece of yi 


pin. ‘The brass 
automobjeise 
to flag good 
‘strakyfof tigh 
it ofbol aifiyfe. 
‘win is arranged as shown in 
irawirg, it is drawn tight around the 


by turning the cotter-pin with a 
‘nail. An advantage of this method is 
that the clamp ean be made of any 
desired size. 


ERHAPS the most diffi 
valve grinding lies i 
that none of the val 


ints where the valves are located. 
finder-head bolts or studs with winged 
‘ean be used to hold the cover in 
place. Another advantage of using a 
cover over the cylinder openings is that no 
dust from the air ean settle in them. 
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Home Workshop 


oa ANG Arthur Wakeling, Editor 
Fitting Up an Unfinished Attic 
How to Reclaim Waste Space { Fete ona 
in Your House—Setting ey eee 


Joists—the Flooring 
By Edwin M. Love 


attic space for the building of « 
needed den or bedroom. If no stair- 

way is present, such a room may be 

rude accessible by means of a disappear- 

ing staircase in the hell, or even by a 

Indder if the room is to be occupied by @ 

man or a boy. Fig. 1. A typical bunesiow of the California type with an unfinished atte that could be con 
Oftentimes light and ventilation may be ‘efted into an extra room by adding dormer and gable windows ar shown by the dotted fines 

had by the use of windows already in the 

gables, or by substituting windows for ber of the planks and distribute them as of equal thickness to avold errors due t© 

ventilutors. If, however, there is no in Fig. 5, page 110, to serve as a worki -vaturf/ in the joist, as shown in Fi 


I MANY homes there is. sufficient 


direct: means of getting light, one or two stage. Drop a plumb bob from the ri It is pyflerable to cut away the bearing 
dormers harmonizing with the architee- comb (a weight suspey edge of the high end, but if this brings 
ture of the house may he constructed the foam in contact with the ceiling 


Figures 1 and 2 (upper drawing) illustrate 
pene 

Teng rene 
itself, certain rules of construc 
ecw aes oe 
typical house will illustrate the prj 


is month's Home Workshop Depart 
‘ment will be found on pages 79 tod aad 
the tops of the ceiling joists 4 in., giving 88 to 1¢ Shipshape Home on pa 
of any such work, clearance for the beams. Lay off distances 8, and The Better Shop Methods De- 
Ceiling joists usually exten of 16 in. from one side, making an X Partment on pages 4 and 112 to 120. 
of a gabled roof, tying the walls. beside each mark to show on which side 
sons of economy, in this typical plan it is the joist is to bear. ‘The space 
desirable to run the attic floor joists at at the other side of the room is 
right angles to the ceiling joists, making less than 16 in., but if no great 
‘use of the shorter spans, but necessitating load is to be carried, the dis- 
their being placed above the ceiling joists. tance may be divided to save 
‘This is desirable even when the floor joists the extra joist shown in the 
fare to be parallel to those of the ceiling, photograph (Fig. 3). 
since any weakening of the timbers be- Remove the roof braces 
cause of cutting for electric wires is shown in Fig. 4. Select a 
avoided. Ax the greatest span in 12 ft.,2 straight joist and set, crown 
by 10 in, fir stock is used, but local tone side. Test for 
ordinances may demand heavier scant- by means of a 
Tings than these, All should be sized to a straight-edge and level. The 
uniform width. ends of the straight-edge 
Pass up through the hall scuttle a num- should be supported by blocks 


‘CBUNG UNE F ROOMS, 
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Carving with Your Pocket-Knife 


Simple Checker-Board Ornamentation for Small Boxes 


‘OUR. jack-knife, 
a hammer, and a 
few. nails are all 

you need to make these 

handy little boxes with 

their decorative 

checker-board pattern. 
‘The same pattern 

can be applied to a 

great many articles 

picture frames, 
vanity boxes, smok- 
ing cabinets, book 
ends, stationery 
racks, and all sorts 
of woodwork. For 
any one who has 
not discovered the fas 
kenife work: and wishes to learn & 
this type of carving will 
because of its simplicity 
Butternut wood was \ 
little toolbox illustrated in the ri 
column, because it does not split eal 
fand the grain is generally straight, It is 

fenay to work with and, wher finished, i 

color looks like some of the li 

However, any clear, fine-gra 

such am white pine or basswood, 

able. 


uit 
White pine was used ‘for the 
smaller vanity box shown at the top of 


the box for your own require- 
ments, With pencil and ruler or try 
nquare, draw squares of about 36 ins 
leaving a border around the outer edge. 
A touch of beauty and artistic workman- 


Wedge-shaped chips are removed from 
‘lternating squares after scoring lines 


ship is added if a square or diamond is 
marked out in the center of the pattern, 
‘This should be in good proportions to the 
squares, as in the illustrations. Your 
initials will look well within the central 
space. 

Cut every line to the depth of about 
34 in. with a small, sharp blade of your 
pocket-knife. ‘Then carve out the alter- 
nate squares, beginning at the bottom of 
‘each square and tapering in toward the top 
until upon reaching it you have cut to the 
depth of a full 1g in. This will be under- 
stood better if you will glance at the cross 
section in the drawing at the right. 


By Herbert I. Childs 


Your initials may be cut in or raised. 
If to be raised, cut out the surface aroun 
them as far as the border to adepgh of 

‘Sandpaper the flat surfaces 
and finish with shellac, wax, 
‘The wood can be sta 


For the sake of y 
your work, 36 not 
‘soon as it floes nyt 


Use a fink erg 
surface, upoltythich a few dri 

‘oil have beer/ pled. 

aisy_stone, the edge likely to be rough, 


Wer general use, tbe edge of the blade 
Mors rest ottheStone at an angle of 
‘abou-20 degrees. Draw it from heel to 
pola across the stone from right to left; 
Mick the blade over and draw it across 
ofr left to right. ‘The stroke is always 
Acainst the cutting edge and not with it, 
‘as is the case when stropping the blade an 
leather. ‘The beginning of a stroke from 
left to right is illustrated above. 

Keep up the sharpening process until 
the edge is keen. This may not come to 
you at first, but after you have tried it a 
Tew times you will see the advantage of 
taking this care in setting the edge. If 


the blade is too flat in relation to the 
stone, the edge will be too thin for 
strength in ordinary use. It is some- 
times desirable, however, to sharpen with 
a thin edge when very light, thin cutting 
is to be done, On the other hand, if the 
blade is held at too great an angle, it will 
not cut properly, as the shoulder will 
strike the work before the edge when the 
knife is held in the natural manner for 
whittling. 

‘To insure good results, you should have 
a knife that fits your hand fairly well. It 
should have a large blade for rough or 
straight work and one or two small blades 
for the finer details. You eannot be too 


Aybur selection, for you eannot 
id JPysults from a poorly manus 

Bente 
fist estential is a knife with fine 
Julity Agtod! in the blades, aceurntely 
tmpered to a hard, high, wnd tough 


per. The blades should be carefully 
Jound with truly tapered sides, Many 
ves on the market are of a low grade of 
steel, poorly tempered and ground, and 
have no value for whittling and carving 
work. Avoid these and select one of the 
high grade, American-made pocket-knives, 
which ean be made as keen as a razor, 


GOOD knife will be sharp when 

bought and for a long time should re~ 
quire only an occasional touching up of 
the edge on an oilstone. Unless a pocket- 
knife is permitted to get into very bad 
shape, it should rarely require grinding. 

While the usual spear-shaped blades in 

the regular jack-knife are suitable for 
general whittling, it is useful for special 
carving to have a narrow, straight-edged, 
small blade with a long ‘point, the back 
curving down to the straight edge. ‘Thi 
is called a “Wharnclifie” or “sheep’ 
blade.” A. so-called Sloyd or modeling 
blade usually has sides that do not begin 
to slcpe toward the edge until about half- 
way across the blade. With its thick, 
heavy back, this also is known as a saber- 
shaped or’ full-swaged blade. A  clip- 
point blade is one that is similar to a 
‘Turkish sword or scimitar, the back half 
‘being hollow ground or coneaved before 
Teaching the point. 
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How to Repair an Electric Iron 


When the Heating Element Burns Out, It Can Be Mended 
by Joining the Ends of the Broken Resistance Wire 


WONDER what's wrong with the 
electric iron? It won't heat up.” 
How often this complaint is 
heard! Yet a modern electric iron is 
practically indestructible and hardly 
anything can go wrong with it that cannot 
bbe repaired quite easily by any handy man. 
‘When an iron fails to heat, the 
break in the electric cireuit may be 
either in the cord or within the iron 
itself, It is well to test the iron with 
another cord, if one is available; 
otherwise examine the cord with eare, 
especially near the attachment piece. 
‘Take the cover off the attachment 
piece and see if the wires are con~ 
nected tightly with the terminals. If 
you have any further suspicion of the 
cord, test it by the means previously 
desetibed in POPULAR SCIENCE 
Montuy (‘‘How to Test and Repair 
‘the Cords of Household Electric Appli~ 
ances,” July, 1925, page 92), 
ien you are certain that the difficulty 
tn within the ions the fest step ato de 
mount it, ‘This’ necessitates removing 
the parts that interfere with the exposure 
of the heating element, Figure 1 shows 
the initial step in removing the handle; 
Fig. 2, the removal of the terminal block. 
In some types of irons the terminal 
block and handle need not be removed. 


Next, take out the main assembly 
screws, which hold the top of the iron in 


By Leroy S. Foltz 


Professor of Electrical Engineering, 
‘Michigan Agricultural College 


position. This will allow the top to be 
lifted off and the element to be exposed. 


‘An examination of the heating element 
will reveal the location of the trouble. In 
this ease the element has burned “open, 

It is necessary to 
fends in such a way 
that the joint will not melt when the 
current is applied. To accomplish this, 
unwind the wire ribbon each way to the 
other side of the element (Fig. 4). Clean 


Steps in Fixing 
an Iron 


about 2 in. of each end thoroughly with 
4 piece of emery oF fine sandpaper. 

Now form one end into a flattened coil 
of two or three turns and insert the other 
fend. into it. Reduce the size of the 
turns and pull up the slack in the 
wire. With the pliers, fatten the coil 
firmly down on the inserted end of 

the wire, as in Fig. 5. Be sure to 
hhave the coil flat so that projec- 
tions will not wear holes through the 
adjacent mica. In order to prevent 
the joint from interfering with the 
wires on each side, itis well to insert 
4 small sheet of mica under it, an in 
Fig. 6 

‘The element now may be tested by 
applying voltage to the terminals and 
noting how the joint performs. If it 
becomes excessively hot, it should be 
adjusted to give a larger and more 
‘uniform contact between the wires. 

‘When the iron is reassembled, the 
pressure put upon the element. will im- 
prove this contact, Besure to have alittle 
extra mica both above and below the 
joint—between the element and the top 
‘and bottom of the iron. 

Tn case the resistance wire has become 

10 badly that it eannot be re- 
paired inthis way, it will be bet to dncard 
itentirely and to purchase a new heating 
clement. These come fastened betwoen 
sheets of mica, ready for insertion. 


Fig 1. Te disamemble the aver- 
Ine ton, la necesary to remove 
{he handle. "This aot feted, 
however ith nome tes of irs 
that are 90 destaned that the ee 
tment can be uncovered quickly 


Fie. 3 


Apical heating cement 


2. Having removed the 
te the next step ie to utactew 
fd detach, the terminal bck 
‘Then remove the main auemty 
res, which allows the top to Be 
{ited ff and the i 


Fig. 5 (shove). When connect, the ends 
(hb wire are Matened dowa with pliers 


ie: 6 (ot left). A small piece af mica ie 
Epped “beneath the “completed joint 
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Drill Press Built from Scrap 


By Ray F. Kuns 
Principal, Automotive Trades School, 
Cincinnati, Ohio. 


RIGINALLY designed for a home 
workshop, the drill press illus 
trated looked 20 well when com- 

pleted that it was placed in a shop, where 

it is giving complete satisfaction in 
constant service. 

‘One of the most interesting things about 
this drill press is the fact that incor- 
porated in it are seven ball bearings, all 
salvaged from automobiles. In fact, a 
great part of the material was taken from 
dismantled cars. With hundreds of thou- 
‘sands of automobiles being serapped each 
year, there is an ever increasing field for 
the ‘use of their parta in building up 
‘special garage, machine-shop, or home- 
workshop equipment. 

No attempt has been made to give 
detailed dimensions. The success of a 
piece of work of this kind depends largely 
‘on the ingenuity of the mechanie in 
making use of the parts at hand. The 
main part of the machining may be per- 
formed on an engine Inthe. 

The base BD is a heavy brake drum 
with four pieces of 3-in. angle riveted to it 
for feet. A hub flange, which has been 
bored out to receive the pipe G, is bolted 
or riveted to the brake drum. 

‘The frame is"built up by welding pipe 
together. G is a piece of 3-in. gas pipe. 
‘The curved arm F is a piece of 2-in. 
exhaust pipe, the curve being the original 
‘one. also is a piece of exhaust pipe, 
about 134 in. ‘The brace E° is not 

idded until later. 

‘The table support must be planned 
before the frame is assembled on the base, 
unless a split support is devised in place 


of the cast-iron tee, J. The 
pipe G is not tured in the 
lathe, but simply has any 
unusually rough spots 
Knocked off with the file, 
‘The 3-in, east-iron tee I has 
a 2in. outlet for F'. It is 
chucked and bored so that 
itis a sliding fit onG. The 


‘The block N is a piece of 
Lin, steel large enough to 
receive the ball bearing 
selected for this point. It 
in welded to the post, after 
being bored on the lathe to 
take the ball bearing. 

‘N'is another piece of 1- 
in, stock and is bored to 
carry the bearing support- 
ing the other end of the 
‘shaft that carries the lower 
cone P and the tight and 
loose pulleys Mf and M’. 
N' is welded on a bracket 
built up to the height of the 
brake-drum base. BB is a 
length of 4¢ by 2 in. flat machinery steel, 
and the bar BP is * by 6 in. flat steel 

‘The lower shaft O is made up from an 
axle shaft and has the ends machined to 
fit the bearings; the other parts are 
machined to care for the pulleys. 

Both cones are the same size and are 
built up from 1%¢-in. oak or other hard 
rood, The particular machine lustrated 
is provided with both a tight 
Duley This allows fr consecion with 
line shaft or individual motor, as shown in 
the photograph. ‘The pulleys M and M" 
are 12 in. in diameter. They may be 
made from old brake drums. 

‘The table C was made from an 
engine flywheel. It was faced 
off in the lathe and the edge 
turned down to 14 in. thickness. 
‘The end of the crankshaft X 
with the flange ¥, which fits the 
‘flywheel, forms the table mount- 
ing. 


1S a 2in, cast-iron tee. If 

X is not large enough to 
permit boring the tee, it may be 
bushed by screwing short or 
close nipples into each of the 
ends and then the tee is chucked 
and bored to receive X as a 
‘The length of F 


of the table aie tenon st 


Has Seven Ball Bearings Salvaged 
from Junked Automobiles 


Another ball bearing in C* carries the 
driven gear W, These three bearings 
‘must be in line.’ ‘The plate D, which is a 
piece of steel plate 3¢ by 6 by 19 in,, is 
welded to the pipe frame, 

F may be a piece of 2-in. pipe or 
tubing. A shoulder is provided when 
‘boring to allow the ball bearings to strike 
it when they are pressed 

‘The spindle A is machined to assemble 
from the bottom of F* so that it has a 
shoulder to take the thrust. Ball bear- 
ings are usually made to take a thrust in 
fone direction only and this point should 
bbe considered in selecting and mounting 
these bearings, 


Ts rack J in serewed to the part F*, 
‘The shaft S, which carries the 
mn that actuates the rack, is carried 
By fo blocks af ely EEe "One nd of 
this shaft carries a plain lever bar marked 
R and the other end carries a ratchet 
gear. ‘This gear is engaged and operated 
by the lever 7, also salvaged from a car. 
‘The lever is balanced by the weight U. 

G ina piece of tubing with a bore to 
‘accommodate F* in a sliding fit and ma- 
chined to allow the rack to project at the 
rear. It is supported by two strips of 
langle iron. ‘These strips, K, are welded 
to the tube G' and house the rack and 
rack pinion. ‘They in turn support the 
blocks L und. when mounted to the 
plate D, support the entire lower part of 
the drill-press head. 

‘The gears are salvaged from a ear. V 
fs one of the little gears from the differen- 
tial. It is a spider gear, and drives a side 
gear W. ‘The ratio in about 2 to 1, which, 
is usual practice. W will be found to 
have a collar-like flange on it, and this 
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How to Finish Furniture 
—New and Old 


JOHNSON’S WOOD DYE 


(Penetrating) 


If you have a hobby for making chests, 
cabinets, furniture, porch swings, radio 
boxes, etc., you will find our book on 
Wood Finishing invaluable. For, nat- 
urally, you want to give your handi- 
work a beautiful finish. 


Our Book gives complete instructions 
for finishing new and refinishing old 
wood—soft or hard. It tells how tostain 
wood artistically—how to remove old 
paint and varnish—how to secure a 
beautiful enamel finish. 


YOUR DEALER'S NAME 
Your Namie 


FREE~—25c BOOK ON WOOD Pee ae 


Johnson’s Wood Dye is for the artistic 
coloring of all wood. It is very easy to 
apply—dries in four hours and will not 
rub off or smudge—penetrates deeply, 
bringing out the beauty of the grain. 
Madein 17 beautiful shades, among the 
most popular of which are: 

123—Dark Oak 131—Walnut 
129—Dark Mahogany — 126—Light Oak 
127—Brown Mahogany 124—Golden Oak 


Order Johnson’s Wood Dye from your 
dealer by name and number. 


Your Address. 


City and State 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 18, 


Better Shop Methods & 


How Expert Mechanics Save Time and Labor 


Chasing a Difficult Thread 


LD BILL put down the trade paper 
hhe was reading. He rarcly found 
time to read anything for more than 

‘afew minutes before some one opened the 
door that separated his office from the 


noise of the shop. 
“This pump Tam working on—" began 
the machinist who had entered, 
‘Old Bill smiled and nodded. He knew 


the job. It was a duplex steam pump 
that had been sent to the shop for a gen- 
eral repairing. 

“One of the water valve seats,” the 
machinist went on, “has come out of the 
casting, and the threads are all worn off." 

Old Bill followed the mechanic out of 
the office, for he had promised to have 
‘that pump back in serviee on the following 
day. It was mid-afternoon, and here was 
something else to be done. 

‘The pump was on a big radial drill 
press, having the seats faced off. The 
tools for facing the seats were something. 
like an end mill, except that the teeth 
went entirely acrosa the face. There was 
a pilot to go into the hole in the middle 
of the valve seat, and a shank to fit the 
drill-press spindle. 

“Thad them all done but this o 
the machinist said, “and about the time 
I got the cutter ‘in contact with it, 1 
noticed that the seat turned. I stopped, 
and it came out with my fingers. The 
threads are gone from the easting as well.” 


Old Bill saw that the brass 
Seat had only the semblance of 
threads, and the casting had 
been attacked so much by rust 
and by the slight movement of 
the seat that it had no threads 
atall. And the pump must be 
delivered the next day! 

Old Bill knew that he could 
build up the brass valve seat 
with a welding rod and re- 
thread it again without much 
trouble, but togetsome threads 
into the pump casting was 
another question. ‘The cylin- 
der and the frame were one 
‘casting, s0 chaning a thread in 
‘alathe was out of the question. 
He thought of taps. But 
when he measured the valve 
seat, he knew that he had no 
tap that was 414 in. in di- 
ameter 

“How about reaming the 
hole and driving the valve seat 
in?” the machinist suggested. 
“Some of them are made that way.” 

“We might make a tap,” ventured 
another mechanic, who had stopped to 
T promised to have this pump done 
in the morning, and we should not be able 
to make a tap in that time, even if we 
could find a piece of steel ‘already an- 
nealed,” Old Bill said. “I believe the 
best way will be to chase another thread 
and screw the valve seat back in. 

‘One man opened his mouth; the other 
closed his eyes a trifle. 

‘Old Bill handed the valve seat to the 
maehinist on the job and said, “Get the 
‘welder to build up the thread right away.” 
‘The mechanic reluctantly left on his 
mission, for he was anxious to hear the 
dea O14 Bill had in mind. 


E WILL chase the thread here on 

this drill press,” Old. Bill told the 
machinist who remained. He smiled 
the incredulous look of the machinist and 
continued, “Don’t scowl so! All you have 
to dois to make a boring-bar with thread, 
and a guide with a threaded hole that 
‘you ean bolt across the top opening.” 

Old Bill looked around the base of the 
rill press. There had accumulated a 
‘mass of boits and clamps that were used 
toast up work. ‘He selected « bar about 


Old Bill Repairs a Pump 
and Renews a Gear 
By James Ellis, Machine-Shop Superintendent 


hhe laid the piece over the top of the 
chamber. “Now get a threaded hole 
about here.” He made a mark on the 
bar just over the worn hole. "I think 
that we had a 1}4-inch tap with eight 
threads to the inch made for some special 
Job. If you ean find that, it will be fine, 
‘Then makea boring-bar to fit the threaded, 
hole. “You can turn a straight shank on 
it and hold it in the di Hold 
the tool with a setscrew. 

‘The machinist grasped most of the idea. 
Old Bill went on: “I forgot to sy that 
you should hold the guide bar on the 
chamber with some of the studs that hold 
on the cover. ‘They are right where you 
want them." 

This was something new to the ma- 
chinist, but he set to work to got the 
parts ready. ‘The other machiniat was 
back by thia time, and after the id 
hhad been explained to him, he started 
to make the boring-bar. With two men 
at it, the tools were soon well under way. 

O14 Bill, resisting the lure of the article 
hhe had been reading, made the rounds of 
the shop and came to a gear about 4 ft. 

‘Continned on tags 118) 
MESSY, timertaving shop ideas are 
contained ia, the continuation of 
the Better Shop Methods 
which you will find on pages 
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Galltcean and Dividers 


Compare Starrett Calipers and 
Dividers with other makes and 
you will begin to see why 
Starrett Tools are preferred by 
particular mechanics everywhere. 
You'll find them made from a 
fine quality steel, tough and 
nicely tempered. The legs are 
strong, the springs have just 
the right stiffness for rapid, easy 
work, yet holding a given size 
faithfully. Set a pair of Starrett 
Calipers or Dividers in the morn- 
ing and they stay set all day. 
‘The adjustment is particularly 


sensitive. Once you are accus- 
tomed to the “feel” of your 
Starrett you can work to sur- 
prisingly close limits. Caliper 
Points are nicely shaped—di- 
vider points unusually accurate. 
Threads on nut are absolutely 
true. 2 


Note the lightness and balance, 
the nice finish, the obviously 
superior workmanship in every 
part of @ Starrett Caliper or 
Divider. None better—at any 
price! 


THE L. S. STARRETT CO. 
World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS. 


Why Do Good 
Hardware Stores 
Everywhere 
Sell 


Starrett Tools 


a Ae 
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Leaky Renfs_ | weroricinkere 


shape is at a com- 
plete loss when it comes to roofing repairs. 
‘This is natural, because the roof is usually 
fan inaccessible and awkward place to 
work. Yet, a little care given to your 
roof, whether it is shingle, composition, 
slate, tile, oF metal, will repay you greatly. 

By looking after a root from year to 
yar, its life can be preserved surprisingly 
‘and, of course, the annoyance and often 
costiy damage caused by leaks can be 
avoided. 

‘There is nothing especially difficult in 
sepairing « roof, provided you know how 
too about it, if you have a shingled roof 
and it leaks, go into the attic and wherever 
@aylight shows through, drive small 
splinters of wood up into the cracks, 
‘These will indicate the eracks 
when you are working on the 
outaide. If no light. is visible, 
note the approximate location 
of the tell-tale damp spots. 

Put your ladder up outside and 
set your “creeper” of roof scaffold 
in place. If you have no creeper, 
by all means make one, as it will 
tbo useful for years to come. In 
case of a rool fire it may aid 
greatly in reaching: the flames. 

‘Almost any bourd that is as long 
as the roof from the eaves to the 
ridge will serve ana creeper. 
Nall cleats to it about 1 ft. apart. 
‘The upper end should have a hook 
‘as shown; this can be purchased or forged 
from an iron bar. Bolt it securely to the 
creeper. After placing the hook over the 
ridge, always test by pulling down sharply 
on the creeper before trusting your weight 


FIT new shingles into any places where 
the old shingles are out, nailing them in 
place. Where the shingles merely are 
split, slide pieces of tin or galvanized 
iron’under them far enough so that the 
upper part is under the top course of 
atten Nal evn al lowe, since 
‘and replace any badly ones. 

‘A cout of good shingle paint will aid 
in preserving the roof. A very economical 
paint ean be made by mixing 5 gals. 
colored creosote shingle stain, 3 gals. 
old auto oil, and 2 qts. of Japan drier. 
Mix more or lesa, according to the size of 
your roof, but use the same proportions. 
Brush on exactly as paint. By adding 
aniline dyes of the shade desired, almost 
any color, if not too light, can be obtained. 
I should'not recommend this paint for 
shingled side walls, as it would remain 
tucky for some time. 

If your roof is of the composition shingle 
type, mark the leaks as for wood shingles, 


Shipshape 
H 


7 


‘or note their approximate positions and 
proceed in the same way, except that a 
‘small dab of roofing cement the color of the 
‘shingles should be applied over each nail. 
If you cannot obtain roofing cement of the 
right shade, mix asbestos fiber, which can 
be had from almost any plumber or 
steamfitter, with a paint of the proper color 
until a putty-like paste results, This 
filling for small holes and cracks will last 
for years and will remain flexible. 

If the shingles have dried out or the 
surface has gone. there are a number of 
colored paints with an asphalt base that 
may be used to renew the life of the roof. 
Under no circumstances use paints with 


1 linseed-oil base on a paper roof as such 
paint will destroy its weather-resistance, 

If your roof is slate or tile, an entirely 
different method of repair is necessary. 
Go over the surface of the roof carefully 
and remove all slates that are cracked 
crosswise of the slate. Use the tool 
illustretid, which any” blackemith will 
make for a dollar or two, or which can 
be purchased from a hardware dealer. It 
is called a “ripper. 


JNSERT the working end under the 
broken slate and move it back and 
forth until the nail holding the slate in 
place is firmly seated in one of the hook- 
like notches. ‘Then by jerking down 
sharply the nail can be cut. If it is too 
stubbornly set, the upper end of the 
handle may be hammered. 

In the crack or joint directly under the 
slate that has been removed, nail a piece 
‘of copper or soft brass about 34 in. wide 
‘and 4 in. long in such a way that the 
lower end will project 1 in. below the 
lower line of the course where the new 
slate is to go. Then slide the new slate 


How to repair shingle, 
composition, slate, and 
metal roofs—A simple 
“creeper'-Painting roofs 


up even with the other slates in this course 
and bend the copper clip up in hook 
fashion. ‘This will hold the slate perma 
rently in place. 

Ifa slate must be cut, lay it along « 
stone step or a square piece of iron a 
ccut it with an old file or hatchet by using 
short, sharp blows. Holes ean be punched 
with a sharp nail or punch. If any large 
amount of slate must be cut, it is best to 
employ an experienced slater or to pur- 
chase a set of slater’s tools, which consist 
of a hammer, ripper, and stake. ‘The 
latter is a T-shaped, flat steel anvil, 

If your roof is tile, by all means get an 
experienced roofer. ' Tile roots are diffi 

cult to repair because the tile must 
be laid to allow for expansion. 

Metal roofs are perhaps the 
easiest for the amateur to repair. 
Solder or cement all small holes or 
racks and then paint them with a 
itood grade of iron oxide or red lead 
paint, If the roof is loose, fasten 
it down with large headed’ screws 
and solder or cement over their 
surface. 

‘To do a good job of soldering a 
metal roof, scrape the metal until 
dry and clean and use a good flux 
(muriatic acid for galvanized roofing. 
and rosin for tin roofing), Solder 
heavily with a clean, hot iron, 


[TF XOU wish to make your own 
paint for galvanized iron, use the 
best red oxide paste and thin with 
pure boiled linseed oil to the proper 
consistency. Brush this with as 
much care as if you were painting the 
hhouse, and your roof will last for years, 

When working of your roof, always 
fasten down all metalwork around the 
chimneys or dormers and be sure when 
painting valleys on a shingle roof to 
‘crowd the paint up under the edges of the 
ahingles, as it is here that 90 per cent 
of the leaks in the valleys occur. 

If copper valleys have been used, an 
agreeable color can be obtained by paint- 
ing the metal with a solution of vinegar 
and salt water. This turns the copper a 
bright green, which contrasts beautifully 
with the daller alate or shingled sur- 
faces.—C. W. Hunentz, Corry, Pa. 


Proresstonan 
furniture finishers 
generally ai 
agreed that lemon- 
oil polish is the most satisfactory for regu- 
lar use. Another good polish that cannot 
‘harm the finest furniture is 1 pt. neutral 
oil and 2 heaping teaspoons whiting 
mixed. Add 1 qt. water and shake well 
By adding a generous quantity of rotten- 
stone powder to this polish, it becomes 
‘an excellent abrasive for improving old, 
duster-scratched pianos. 
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Half zie Coal! 


“T had a hot air furnace in our 7-room house _have tne draft on more than half an hour at 
before I got the Bulldog and our house was _a time, and it has the place red hot. It is 
always cold. With the Bulldog it only takes easy to regulate and keeps the fire all day in 
half as much coal and we had weather below _mild weather. 

zero, and the house was nice and warm in JESS T. CONRAD, 

the morning when we got up. We never 1121 W. Arch St., Shamokin, Pa. 


Furnace Heats Seven Rooms Where Stove Heated One 


{Your leer recived asking aboot the Bulldog furnace, We have 
‘wee ae 


had ours mts and 80 far it 
Shire, Wek a four on the 


“Hard to believe, is it? That's what some of my 
reighbors thought until T showed theml We have an un. 
So writes FR. Redetake, of Cleveland, North Dakota,and limited amount of grain screenings which I use for fuel.” 


No Money Down! 


Comes Completely etd pat It eaten 


ent = Tose Yoorat wy fsa haa, 
rita suseiros 


Send for Free Book { Babeon Bron, De 3-8 
‘Learn how to have all the heat you want—where ant itand tes mien srycioe Fe 


Without 
catalog and special eer Fomace, 


Name, 


‘amazingly’ low pricel Send for Free Book TOD! 


. BABSON BROS,, 33.558 Oat 
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A Necessary “Tool” 
For Your Workshop 


'OR the man of boy who has a home 


workshop, Lee Union-Alls are a 

indy “tool” to | have about. All chat is 
iacerntes paneer ek 
ee 
Rate actrees aw ee 
‘hyn ely so. Ad sey te 

eran Sobeiee Aad Gare 
‘time where the hours for such work 
vee 
‘Wear Lee Union-Alls, the original one- 
jem renee, worn by snccmande of 
poaaias ep 
oes 
Sal bein op woven teson Soe 
Rented ror bens roe 
paige opens 
satisfaction. They give solid comf En. 
ioe Suse ind ek Ses aera 
Accept no substitute—look for Leeonthe 
buttons. Thousands of live dealers sell 
‘Lee Union-Alls. Ask your dealer today! 


‘Kanaae City, Mo. 

Tremon. MJ South Bend, Ind. 

Misnetyal’ inn San Franca. Cal 
Si 


ee | 


rot 


Building a Tea Wagon Isa Fine 
Project for Leisure Hours 


One of Many Things You Can Construct with 
the Aid of Home Workshop Blueprints 


EST results in building furniture, serve as the basis for the main construc- 
radio sets, workshop equipment, tion. It gives him the necessary starting 
and the like for your home wili point for his work. 

come from following well worked out and If you have not yet taken advantage ef 
fully detailed plans such as those con- this service, why not try one ot more of 
tained in PorvLar Science MontuLy's the blueprints? It may ald you in 
series of blueprints, making a selection if you know that the 
If, for example, you wish to make a tea most popular blueprint have proved 
‘wagon such as the one illustrated, you can to be the tea wagon (No. 18), the sewing. 
work without any definite plans, table (No. 1), the smoking cabinet (No, 
the parts together 2), the kitehen 
| as you go along and eabinet (No.5), the 
‘rusting to luck that 
tthe assembly will be 
ood looking when 
finished, or you can 
make a working 
drawingof your own, 
which is a time-con- 


(No. 17) 

Unless you have 
good bench and 
ample storage space 
for your tools, it 


suming and rather will “pay you to 
difficult under- start by making the 
taking for the aver- cabinet bench. 
age amateur wood- Not only does it pro- 


worker, or you can vide a working top 


obtain for 25 cents a of generous size and 
cori, ween structions ‘but it 
complete traction bat Te 
fedatilotmatera, chr spr me 207M Sntaine aeveral 


convenient drawers 
and compartments for tools and 
‘materials. 

Among the other blueprints mentioned 
there is little to choose, except that the 
sewing table is the simplest and the 
smoking cabinet offers the most _oppor~ 
tunity for elaboration in the way of 
inlaying, carving, or painting. 

In ordering any of these, please use the 
coupon below. 


showing the exact 
size of each part. Merely to state these 
alternatives is sufficient to indicate which 
is the easiest and the one most certain to 
produce satisfactory results. 

‘The truth is that the more experienced 
‘a mechanic is, the more certain is he to 


use a drawing to work from, whenever 
possible. Even if he wishes to change the 
‘size or shape or modify any of the details, 
he still wants to have a drawing that will 


of Blueprints 


Tite 


Complete List 
AN os one ra La blueprints listed 
obtained from 
Porvtan’s ‘Sctesce aucune for 25 
cents." "The eaitor wil be lado 
specific questions relay 
tive'to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthl 
‘Bo Fourth Avenue, 
‘GENTLEMEN: 
‘Send me the blueprint, or blue: 
prints, T have underlined below, for 
whieh Tindose. ss 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 18. 


September, 1925 PUPULAK SCIENCE MUNTHLY 89 


Making Jelly for 
a Million Breakfast Tables 


€[g ERINE lis snl ams eee made in huge copper kettles holding eet Ofice Thermometers Hr Quality Companes 


hundreds of pounds of bubbling, boiling fruit juices you willfind yee AB aid jp promoting To show you the signe 


Bre Bath Therenctes  COUDUTY. 
To enable you to get ewe Fever Thermometer 


‘Temperature Instruments being used to insure the uniform results essential 
to manufacturing food products on a large scale. 


‘The day is pase when manufacturers dare to trusttorule ofthumb methods _the most good from A necessity in every 
to determine when the seething mass in the copper kettles have reached YOU bath home. 
the right temperature. Science, in the form of Instruments for Indi- Bir Home Set ‘eos Stormoruide 
cating, Recording and Controlling Temperatures is used by the preservers ee ae eee 
to make ie possible for them to put exactly the same quality jellies and jams Stes Candy Nhermam. | sweney fans Bones 
‘on a million breakfast tables from the Atlantic to the Pacific; from the Secret of accurate re- able accuracy. 
Gulf to our northern boundries. Pabetemecd Fo 
Home-made jellies and jams can be made clear and sparkling, of good wan hermenstes To enable yon. beep 
colot snd frm enough to retain the shape of the mold if che housewife ro,bapzouminuin the humidity of the 
will take a leaf from the manufacturers note book of experience and usea house conducive to home correct at all 
‘Beos Thermometer, especially designed for home jelly making. ‘good health. times, 


ener wl hatha ep: Ash 
MANUFACTURERS ETS posal forbookles om ang ofthe above, 
‘Whether making steel or soup, paints or rubber goods, bread or perfumery, or any 
Other products that go chrough heat testing processes in their manufacture you need 
the Sixth Sense of Industry, Tyee Instruments for Ins ing, Recording and Controll- 
ing Temperatures in your plant. 
If your manufacturing problems requite the indicating, recording or controlling of 
‘Tetnpecature, there is ype und syle of instrument in the fone Line of 8000 varieties 
thac Wil help you. Informative literature on any type of instrument will Be sent you 
comply on Fequest, oF Cur engineer will conect with you on the appicaion of 
[Geer to Your particular manufacturing problem. 


aylor Instrument Companies 


Mate Olle and Petry eee Urinalysis Glassware 
ROCHESTER,N.Y. - + U.S.A. Tees Fever Thermometers. 
(Canadian Pant: Feet BUILDING, TORONTO Blletins on request. 


THE SIXTH SENSE OF INDUSTRY 


lycos Temperature Instruments 


INDICATING + ‘RECORDING + CONTROLLING 
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m Saw Mill 
to Bungalow 


WHEREVER MEN DEPEND 
UPON CUTTING TOOLS MosT 


Simonds Circular Saws are the favor- 
in the big milla. Simonds Hand 
Saws are first choice among skilled 
‘carpenters and other craftsmen. Both 
mills and eraftamen choose Simonds 
Saws because they want perfect cut- 
ing qualities in any saw they use. 
‘And they know that « Simonds Saw 
can only be preduced by Simonds. 
‘They know, too, that a characteristic 
‘Simonds cutting edge is made pes- 
sible only by using the specially 
processed steel, developed through 
nearly a century of experience. Ask 
‘your hardware or mill supply dealer 
for these saws or write us for catalog. 


SIMONDS SAW & STEEL COMPANY 
Fitchburg, Mass. 

“The Saw Makers” Established 1832 

Branch Stores and Service Shops in Principal Cities 


SIMONDS 


Gronmuaett shustae 
SAWS FILES KNIVES STEEL 
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| Contestants “Fight” 
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Sic 


by Manipulating 
‘Small Figures 


ie 


wo ey 
dolls, four pieces 
of wire, some nails 
land putty and cloth, all 
not costing more than 
40 cents, can be made 
fnto an amusing boxing 
game. 

‘The arms of the dolls 
tare operated by the two 
contestants. Each tries to win a “knoc 
out” by manipulating his boxer so that it 
punches in each of the three buttons 
exhibited by the opposing doll pugilist. 

‘The dolls, as purchased from the variety 
store for 15 cents each, are dressed 
in white tights and black trunks. Nails 
with putty buttons molded on the heads 
serve as the targets and indicators. Large 


To Keep Rats from Brooder House 


ROWN rats, 

‘which destroy 

a dishearten- 
ing number of small 
chicks every season, 
make their nests un- 
derthe wooden floors 
of brooder houses. 
‘Tokeep therats out, 
satisfactory meth 
‘od is to remove the 
floor, being eareful 
not to damage the 


A pair of boxing dos ready for 8 battle. 
‘Their erm ere contrat by. the conten 
{ants who put them throuch the metton of 
‘Sghting and endenvor to punch inthe pine 


laas-headed pins, if cut 
short, will serve as well. 
‘The lowest of the three 
photographs shows one 
of the targets about to 
be inserted in a boxe 
forehead. ‘The glovea ure 
made of putty and mold~ 
don the boxers fists 
Practice and quickness of hand and eye 
fare ‘necessary to “down” the opposing 
axing doll by punching home the three 
little buttons.— Kiaveta B. MUNRAY. 


‘Those who have, been following 
Edward E. de Lancey's series of model- 
‘making articles will be sorry to know 
that illness hax delayed temporarily the 
Preparation of the concluding article. 


end of the building 
and hinge the vari- 
ous sections to these 
border pieces. The 
sections then can be 
raised instantly and 
rata routed out and 
their nests de- 
stroyed. 

‘Another advan- 
tage of having the 
floor in sections is 
that when the house 


boards, and remake 
it in sections similar 
to batten doors. 

If the building is 
small, one door or 
section on each side 
will be sufficient; if 
large, make one for 
each’ side and end, leaving that part 
occupied by the brooder stove solidly 
nailed to the floor timbers. 

‘Nail one board securely at each side and 


is not in use, they 
ccan be raised, thus 


preventing the de- 
cay of the founda- 
tion timbers and the 
floor. The cost need 
not be more than the price of the hinges 
required, a little lumber, and a few nails. 
‘The work itself can be done in spare time. 
—J. R. Koowrz, Bremen, Ind. 


See page 18. 
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The greatest improvement 


ever made in 


AwsoLUTELy new in construction—per- 
fected through years of research, the 
new Eveready Layerbilt “B" Battery 
is as superior to the old type 
Battery as a tube set is to a crystal. 
Heretofore, all dry “B” Batte 
have been made up of cylindrical cells 
—no one knew how to make them 
other The new Eveready 1 
bilt is made of flat layers of current 
producing elements compressed one 
st another, so that every cubic 
inch inside the ‘battery case is com- 
pletely filled with clectricity-producing 
Layer-building heightens efi- 
the area of zinc 
active chemi- 
ch the plate is exposed. 
After the most rigid laboratory tests, 
more than 30,000 of these new Ever- 
eady Layerbilt “B” Batteries were 
manufactured and tested by use under 
actual home-receiving conditions. These 
tests proved that this new battery is 
far superior to the famous Eveready 
Heavy-duty Battery No. 770, which 
up to now we have ranked ‘as the 
longest lived “B" Battery obtainable 


(On 4-tube sets, 16 mi Jasts 35% longer. 
On $-tube sets, 20 mil it Insts 38% longer. 
On é-tube sets, 2 mil drain, it lasts 415% longer. 
On S-tube sets, 30 mil drain, it lasts 52% longer. 


cals to wh 


drain, 


“B” Batteries 


The new Layerbilt principle is such 
an enormous stride forward in radio 
battery economy that we will bring out 
new sizes and numbers in this Layer- 
bilt form as fast as new machinery is 
installed. For the present, only the 
extra-large 45-voltsize will be available 

Buy this new Eveready Layerbilt 
No. 486 for heavy drain service. It 
far exceeds the performance for which 
Eveready Radio Batteries always have 
been famous and is, we believe, by far 
the most economical source of “B” 
current obtainable, 

Manufactured and guaranteed by 
NATIONAL CARBON CO., Inc. 
New York San Francisco 
(Canutan Kitna! Caton Co, Laie, Teale, Onan 
EVEREADY HOUR EVERY TUBSDAY ot # PM. 


ung nthe Bead 


Radio Batteries 


~they last longer 


© This seal om a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 19. 


Your 
Hammer 


If you’re particular 
about your tools 


When you grip a Maydole you 
feel as if it was made specially 
for you. 

No other hammer has its mar- 
velous “hang”. It's the result 
of eighty-two years of pains- 
taking development. 

And the Maydole has a 
strength and stamina that’s 
worthy of its design. The 
head is of press-forged steel, 
tempered separately at each 
end for the particular work it 
is to perform. The handle of 
clear second-growth hickory, 
air-dried for years. It’s made 
tight and it stays tight. 

For real hammer service and 
satisfaction, make sure that 
“D. Maydole” is stamped on 
the head of every hammer you 
buy, whether it’s a nail ham- 
mer, machinists’ or any other 
type of hammer. 

‘Your dealer will gladly show 
you the Maydole you need. 


Write for tree, pocket handbook 
23.2". 


‘THE DAVID MAYDOLE HAMMER Co. 
Norwich, ‘New York 


| to move in order to 


Handy' Pookbox for Your Car 


By H. T. Shrum 


Instructor of Auto Mechanics 
‘State Normal School, Oshkosh, Wis. 


NY one who has toured the 

country much and has taken 

‘care of his car, doing the oil~ 
ing and minor repairs himself, will 
appreciate the toolbox arrangement 
illustrated, especially if it is possible 
| to install & similar one in his own 
machine. 

For two years the writer had a 
small sheet-metal box in which the 
most used tools were kept. So that 
it would be handy for changing a 
tire or to make some slight repair, it 
‘was kept on the floor board just 
under the edge of the front seat. 
‘When the spare tire 
was needed, all tools, 
including tho jack 
‘were available ‘and 
it was not necessary 
for the occupant of 
the other front seat 


‘The box dimen- 
sions, of course, 
depend upon the 
‘opening available. 
In this case the box 
is 4 in. deep, 634 
in, wide and’ long 


" th to receive 
oiatetaen: | cmon to reesive 
partment under the | 7 igh 


ply of 28-gage gal- 
vanized iron, bent 
up at the bottom 
and end corners 
and well riveted. 
A. 8/16-in, strip or 

folsed 
‘over to strengthen and finish the top edge. 


‘The slide is built much like a box lid, 
‘open at one end and with a hem turned on 
tthe edges to finish and strengthen them. 
It is riveted at the corners and then 
screwed or tacked in place to guide the 
‘box under the seat and keep it in place, 
‘The tools may be kept from rattling by 
Tining the box with carpet. 


block which closed up this 
‘space had been removed. 


Mailbox Supported by a Swinging Arm 


URAL mailboxes that can be swung 
to the side of the road have three 
advantages: ‘They can be turned 

out of the way when the highway is 
being graded, they are not apt to be 
broken off by the passing of an extra large 
load of hay or grain, and in snowdrift 
time they can be swung to the most access- 
ible point of approach. 

‘The support illustrated is made of a 
piece of 6-in. well casing 2 ft. long, with 
‘three circular notches in one end to serve 
as seats for the swinging arm. The casing 
is set in a concrete base with the bottom 
‘end open to allow for drainage. The arm 
is 1}(-in. well pipe, flattened where the 
box is bolted on and serewed at the bottom 
Into, discarded well cylinder, whic 
filled with concrete as a weight. 
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but not the need of OZARKA SERVICE 


TH satisfaction you receive from bad radio depends We Have Openings for a Few 

not on what it does once in a while—but night after More Ozarka Factory 

night and month after month. Whether you grin or cuss Representatives 

depends on the service behind your radio. Ofer Incorporated, is now entering its 4th 
‘rom a beginning with one engineer, 

Ozarka radio instruments are Ed not buy the Ozarka. If you rapher, one salesman —our present 

only sold by trained factory’ a do buy it, you can rest assured, Bresident the Osaka organeation has Calg 


resentatives, men who not only nomatterwhathappens,acom- °e!,atorthis’gowire” mt Pe Some 


Specialize in'radio but sell and petent service mam is at your [eamanfortniswrowihs 
service Ozarkas only, 3,100 of call at all times. No Ozarka Sore thon met competion, Osta rerezentne 
these men, trained directly representative can sell Ozarka tives have made good not oly becmuse Oraren 
under Ora engineers const, Instruments’ without giving uw a 

tutea service ore unequalled Orarkaservice,Youareentil 


elsewhere in radio today. to such service—demand it! tual salesmanship and Ozarka service. 
‘When oe buy a racio you'll The Ozarka Representative Zire *reeti corning or clgne mann ti orzanl, 


knows every part,every wire of jets working for pone ove ele-men who want 
n Ozarka, Infacthecomplete- fegnessts societies Satta 
various instruments set up in ly assembles his own instru- tine."fichasthe eaertof wisteliow sen beesase he hee 
your own home but—that isn't ments. Histraining on installa- erg- pw anythin over jot mabe moncy: Hemay 
enough “compare the service tions, aerials, ground connec- Siete purchase one demonstrating latrue 


‘hind each one. tions, operation and sefvice comes Check Cou n for FREE Selling Book 
Any Ozarka factory represent- eciyundereurownensincersmode: adi oneina monet npn g mente ae 
ative will set up an Ozarka in f: beware bel aa tec 
your home he will not even That is why our book, “Ozarka Seu Yeemay ct baow 
operate \imself, but depend Instrume .” describ- 


sperate Ht ines bat Gepead: Seal mode of Gerke oad 
self do, If you, by your own be of particular interest to you. 
‘operating, do not bring in the one hn mamas of oe Clonee, 
distance, the volume and tone, recent ‘a 
youexpect a radiotogive,then give the name 


(NcarporsttD 


120,Amatin Azone R 


120 Austin Avense R 
‘Chicago, Bilaate 


‘Gentlemen: | am greatly terested in the FREE book “The 


obligation send book “Oearka Tnatra- ‘Osanta Pian” whereby I can ell your radio instruments, 
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but not the need of ' OZARKA SERVICE 


THE satisfaction you receive from your radio depends We Have Openings for a Few 
not on what it does once in a while—but night after More Ozarka Factory 
night and month after month. Whether you grin or cuss 


depends on the service behind your radio. 


Ozarka radio instruments are 
only sold by trained factory rey 
resentatives, men who not only 
Specialize in radio but sell and 
service Ozarkas only. 3,100 of 
these men, trained directly 
under Ozarka engineers consti- 
tute a service force, unequalled 
elsewhere in radio today. 
When you buy a radio you'll 
compare appearance, tone, vol- 
ume and selectivity by having 
various instruments set up in 
your own home but—that isn't 
‘enough—compare the service 
behind each one. 
Any Ozarka factory represent- 
ative will set up an Ozarka in 
your home—he will not even 
operate it himself, but depend 
for his sale on what you your- 
self do. If you, by your own 
Sperating, do not bring in the 


distance, the volume and tone, 
you expect a radio to give, then 


do not buy the Ozarka. If you 
do buy it, you can rest assured, 
no matter what happens, a com- 
petent service man is at your 
Pall at all times. No Ozarka 
representative can sell Ozarka 
Instruments without givinj 
Ozarka service. Youareentit! 
to such service—demand it! 


The Ozarka Representative 
knows: every pert, Levery wire of 
the Ozarka. In fact he complete- 
ly assembles his own instru- 
ments, His training on installa 
tions, aerials, ground connec- 
tions, "operation and sefvice comes 
Uirectly nderourownengincerewhode- 
‘signed and perfected theOzarka circuit. 
That is why our book, “Ozarka 
Instruments No. 200,” describ- 
ingall models of ‘Ozatka should 
of particular interest to you. 
eee era 
tative near you will be sent 
Immediately at your request. 
give the name of your county. 


Representatives 


IKA Incorporated is now entering its 4th 
0% ears From begining eit coe Saino, 


over 3100 people. “There must be some good 
reason for this growth. 
Ozarka instruments have made good—they have 
more than met competition. Ozarka representa 
tives have made good not only because Ozariea 

instruments were right, but because they have 
been willing to learn what 


‘Tre aestleonings fo th ret men oth gra 
Tree lathe ater ot radio mene 
Hetieel pking tor pre onsets 


{NcaoRsttD 


120, Auatin Aronng 


Sees! Se esp sncrpted i the FREE book “The 
whereby lean cll your radio instruments, 
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When Children Ask 


‘The plaintive requestofthe 
little child for a dolla wagon 
orsome simple toy isthe most 
touching thing in the world. 

Gladly youwill deny your- 
scif'eo thet. you can satisfy 
the want of the child. 

‘And we would not have it 
otherwise. For childhood 
takes its pleasures with inex- 
pensive toys—things that we 
should be able to give them. 

Themessagewewould like 
toimpressis that youcan have 
the things you need and give 
your children the things ey 
would like. The way is easy. 

Itis only necessary to buy 
right. “Thrift is common 
sense applied to spending.” 
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The Sears-Roebuck way is 
thesensible way. We guaran- 
tee to save you money. 


Already weare serving nine 
million homes, or more than 
one-fourth of all the families 
in the United States 
Roebuck and Co. ha 
the World’s Largest Store be- 
cause we lead in service, in 
quality andin saving. Webuy 

mensequantitiesand sell 
directtoyou. Wesellonly qual- 
itymerchandise, thekind that 
can be honestly guaranteed. 


Our New Big Catalog for Fall 
and Winter is ready for you. It 
shows 35,000 opportunities to 
save on everything you need for 
the family ,the home and the farm. 


Sears, Roebuck and Co. 


CHICAGO . PHILADELPHIA . DALLAS . SEATTLE 


Worns “a ag 


‘Mail the coupon TODAY to the store nearest you 
Sears, Roebuck and Co, 
Chicago Philndelphia alls Seatdle = 9IPA2 


FREE Copy 


HE es av’ oro Kew 
i Catalog, cad fer itoday 


We own and operate Radio Station || Sete 
WLS. Tune inon 344.6 meters. || sueetand No. 
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By Emanuel E. Ericson 


al-Training Authority 


| A Selected Set = = 
Snap-on 


INTERCHANGEABLE, 


SOCKET WRENCHES 


With Which You Can Repair 
Your Ford In Garage Style 


You Drive? 


Tool Specialty 
E. Jackson Bivd., CHICAGO 


This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, Seo page 19. 
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Into Your Ford. 


VERHEATING junks more Fords than long 
service does. A boiling radiator is a danger 
signal. It means a power-sapped motor and thin- 

ned oil that leads to scored cylinders, burned-out bear- 

ings, and the scrap heap. Protect your sturdy little car 
with a Blackhawk Water Pump. Ie will keep your 
motor at the right heat for peak power and longest life. 

The Blackhawk “Chief” outpumps all others because of 

its turbine-type impeller. Other features are its double 

bronze bearings with double grease lubricators, flanged 
drive pulley, and extra-husky construction. 

A Blackhawk Pump is all-year protection. Ends boiling 

in summer, and prevents freezing in winter by briskly cir- 

culating the water and stopping evaporation of alcohol. 
Your dealer can supply you with the “Chief” at 
$7.50 (Western price $8.00). Or write us direct. 
BLACKHAWK MANUFACTURING COMPANY 


(Formerly American Grinder Mfg. Co.) 
DEPARTMENT L MILWAUKEE, WIS. 


Turbine Head 
‘Th exclusive Blackhawl ts 
inoue dos eowtwont ot espa 


‘The Scout 


Here le the bese pump at ts pre on. 
dae market. Second only to the “Chiet™ 


oes 
Reena eens co 
Both pumps a 
ae 
Panes 
Crankshaft 
Pulley 
keuayiatt 


A ak Snanes, 
Bitvetod Sande. 


Only 75¢ 


BLACKHAWK 
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This special in- 
sulation made to 


order for radio— 
Now built into a line 
of low-loss parts 


The first choice of thousands of 
‘successful set builders is Radion Panels 
made of Radion, the insulating ma- 
terlal built to order by our engineers 
for radio exclusively. 

Now we announce new develop- 
ments in radio parts made of this 
Perfect insulation that’ practically re- 
‘duces losses in reception fo a minimusa. 


‘These parts have the wonderful 
Radion. finish, “smooth and high: 
lished, This finish eliminates those 


€3 caused by moisture gathering on 
the surface of ordinary insulation, caus- 
ing leakage. paths. ‘The high-resistant 
characteristics found only in Radion 
Panels also mark these new parts. 

‘You can now get Radion Sockets, 
Redion ‘Dials, the new Radion Loud 
‘Speaker Horn, Radion Tubing, Radion 
Biuding Post’ Strips, Insulators, ete. 
‘And, of course, Radion Panels (made 
{in bincke and Mahoganite) come cut in 


emotes 


Hew No. 104. 
Es 


‘onform to the 
iineers 


RaDION 


© The Supreme Insulation 


Pe Ome Workenomy 


How to Repair and Adjust an Auto 
Clutch of the Single-Plate Type 


"ANY cars have what is com- 
monly referred to as the sin- 
ele-plate clutch. This single 

plate is fastened on the forward 
nd of the clutch or transmission 
drive shaft, power being, trans- 
mitted to it from the flywheel. It 
rides between two friction surfaces 
or eluteh facings. 

While similar in action and 
handling to. the multiple-disk 
clutch, the care and adjustment of 
this cluteh are not quite the same. 
‘The multiple-disk clutch in some 
instances is not adjustable and in 
other cases is adjustable by 
putting it under the arbor press 
and pressing the end driving plate 
down, after which a split collar 
is moved forward a notch. In 
‘other cases the multiple disk clutch is 
adjusted by taking up on three or more 
dolts, which compress the clutch springs. 

The single-plate clutch is adjusted by 
loosening two setacrews to be found on the 
clutch cover, which is bolted to the fly- 
wheel, ‘The’ two adjusting screws are 
easily recognized, since they are set in 
slots. When the screws have becn loosened 
and the clutch has been disengaged 
by depressing the foot lever and the ad- 
justing ring inside, the clutch is moved 
44 in. around to the right or clockwise by 
tapping either one of the setscrews. After 
moving them this amount, they are Yocked 
in position 

If the clutch previously has been ad- 
justed until no further slot motion ix 
Ponsible, it will be found in mont cases 
that new holes for the setscrews have ap- 
peared within the slots. A. time finally 
comes, however, when it is no longer 
possibie to adjust the clutch, and, unless 
the slipping is due to glazed friction 
rings, the job will have to be dismantled 
and new friction disks or rings installed, 


MOUNTING RING. 
AND ADJUSTING 
a 


It sometinnes happens that the frietion 
rings allow the clutch to grab oF alip, yet 
are otherwive in good condition. In wich 
cases it is well to wash out the clutch. 
Remove one of the adjusting serews and 
pour in 34 pt. of kerosene. » Replace the 
Adjusting screw and start the motor. 
Allow the motor to rua slowly from 10 
to 15 minutes, working the cluteh in and 
out as the motor runs. 

Drive the ear on a steep grade or 
blocks 50 as to raise the front of it higher 
than the rear. Turn the flywheel until 
the adjusting acrew is on top, remove it 
and turn the hole down so that the oil may 
rain out. If possible, allow the car to 
reat in that position overnight. 

fits found that the clutch wil grabe, 
small amount of lubricating oil may be 
squirted on the plate and friction disks. 
Use just enough to moisten the friction 
disks. ‘The latter method of treating a 
clutch may o¢ used to relieve grabbing 
when it is not possible to wash it out 
thoroughly. 

If it is found necessary to reline the 
clutch, which in thin case ia merely 
installing the new cluteh friction disks— 
they are not fastened asare the multiple. 
disk ‘clutch facings—the first step. is 
pulling the transmission. ‘The method of 
proceeding in this work was outlined in an 
article on relining clutch disks in the May. 
jnaue of Poptar ScreNce MoxTHLY 
(age 92), 

When the transmission i pulled the 
clutch is left in the flywheel. ‘To factli- 
tate the work a block about 134 in. high 
and 4 in. long is used to block out the 
throw-out yoke. Aftar the cap screws 
holding the clutch assembly to the fiy- 
wheel have been removed, the clutch 
assembly will come away easily. Before 
removing it, however, prieke punch som. 
identification marks on the cover and fly- 
‘wheel to insure proper reassembly. 

Tall clutch disassembly and reassembly 
‘work the most difficult partis compressing 
the spring. Facilities at hand will, de- 
termine the method to be used. ‘The 

(Conined om pace 108) 
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Get This Modern fast Charger, 


Better Because:— 


New micrometer adjustment, 
hinged lid, and carrying handle, 
No bulbs to buy or break 

Can be used anywhere—con- 
tains no acids or other harmful 
liquids to spill. 

Approved by underwriters— 
trouble-proof, shock-proof and 
fireprool. 

Beautiful cabinet in maroon 
and gold. 


Write for new edition of 
cour instructive booklet on 
radio operation “The 
Secret of “Distance and 

in Radio. 


Vol 
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(Over 500,000 already in use 


When you buy a charger don't let anybody sell 
you an obsolete, slow 2-ampere model. 

The New Improved GOLD SEAL HOMCHARGER, 
with its full 5-ampere rate, charges your battery over- 
night! Does away with the long bothersome waits 
that were necessary when the slow inefficient chargers 
of last year were the best that radio offered. 


And the New Improved GOLD SEAL HOM- 
CHARGER charges both A and B batteries with- 
out additional equipment. 


Be sure when you buy that you get a modern, fast 
charger, with a 5-ampere rate, To be absolutely sure, 
insist on the GOLD SEAL HOMCHARGER. 


The Kodel Radio Corporation 


500 East Pearl Street Cincinnati, Ohio 


© This seal om a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 18. 


HILE making a wooden 
pattern recently I found a 


jigsaw was indispensable, 
80 I built the saw illustrated. Onl; 
after having put it to use did I re- 
alize how much time such a ma- 
chine will save in a small shop. 
‘The jig frame or saw carrier is 
| built of straight-grained hard wood 
bolted together. It can move up. 
and down between vertical guides 
in the main frame. The main 
frame, which is designed to be a 
tached to any convenient post, 
carries a table; this should be about 
“ATKINS” 2 ft. square, supported on brackets 
exactly at right angles to the back 


board and, if necessary, reinforced 


purer Means with braces underneath, as shown 
uicker, Easier fp lnge singe je 
ict Cutting! sekei aed sesame rae 


‘other runs in two bearings fastened ‘ewe ie ued ot 
'(OU—whenever and at the lower end of the back board. 

wherever you cut A short connecting rod connects the crank 
metal—can save time and OT oe cas 
sehay Tee Boats i By the eae top to act annul forthe saw 
Atkins “Tungsten Alloy’ blade, "Tt preventa the saw from bending 
Hack Saw Blades. tod "breaking tthe wore ped 

The Atkins Hack Saw Against the blade too violently. 
Chart—free—tells the right At the upper end of the ji frame is 
Atkins blade for every metal farted» benvy placa of Wheat weetal cut 


B and bent as shown in detal. ‘The slot 
cutting ob; tosave you tim, Se een cee fa dalall as et ia 
money and material. adjusted so that it will be perpendicular 

Thename ATKINS on the with the table. ‘To this metal bracket | 
blademeans thehighest grade and to the I-wer arm of the jig frame are | 
“Tungsten Alloy” steels bolted threaded rods, each one being cut 


chosen by the great Atkins with a hacksaw, as shown, to receive and 

laboratories, tempered by the hold - end of ~ mw a paete 
si ‘ins gas nary heavy coping-saw blade is used, 

eset ee ‘The table top should be sandpapered 


ail process, “file teste and varniahed or oiled so that the work 
prevent breakage and i Hid rely and the remainder of the 
extra life and value. machine should be painted. ‘The pulley 

‘Ask YOUR Hardware may be belted to a small electric motor 
Dealer for genuine ATKINS for to any convenient source of power 


“Tungsten Alloy AAA” that will run the sa 
Hack Saw Blades, “All Hard! ‘sod details of saw guide and fertenings JONAS J. BYBERG. 


1 "'Non-Breakable.” We'll = 
plealy ged fil Allin How to Steam or Boil Long Strips of Wood 
jack Saw Chart and our 


snd 2 OW to seam of Boll long stipe of 
xaluable, booklet “Atkine TBR | FU vondto gee tem into costo for 


bending is sometimes a puzzling problem. 
E. c ATKINS & CO. ‘One simple solution is illustrated. 

“Established 1857 ‘From a junkman obtain an old steam 

rere of | boiler tube or even a galvanized-iron rain- 

i Machine water conductor pipe, which will answer 

‘well enough if the seams and joints are 

water-tight. Close one end with a round 

wooden plug. Stand this end in a shal- 

low hole in the ground and pack the 


a high speed, 


‘earth around it firmly enough to hold it 
upright. Put a little water in the 
pipe if the strips are to be steamed; fill it, 
if they are to be boiled. Insert the wood, 
place a flat stone on top of the tube, and 
Build a fire around the base. There will 


cs) hie too ss er S08 cocci is Sago nip OS SOAR A SE 
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Radio Prover Units 
power supply for any radio set 


the ideal 


tee 
Siees $i incfong, T08 
Ik ‘Gnerneefeom 1i0130 AC 


es aera 
NSatery mantlocsiter' 


BALKITE BATTERY CHARGER - BALKITE TRICKLE CHARGER 


attention you must give your set. With their use 
your current supply is always exactly what is 
required for each circuit. 

For the “A” circuit there are the Balkite Chargers, 
Because of its obvious advantages the Balkite Battery 
Charger is the most popular charger on the market. En- 
tirely noiseless—it is the only charger commonly Used 
while the set is in operation. 

For sets of smaller “A” current requirements—any 
dry cell set oF sets of few storage battery tubes—there is 
the Balkite Trickle Charger. W ith a low capacity storage 
battery it enables owners of sets now using dry cells to 
make a most economical installation, 

For the“B" circuit there is Balkite “B"— the outstand- 
ing development in radio. It eliminates “B” batteries en- 
tirely and supplies plate current from the light socket. 
Te fits any set of 5 tubes oF less, For sets of six tubes or 
more there is Balkite “B” II, the same popular model 
offered last year. 


Noiseless—No bulbs—Permanent 


All Balkite Radio Power Units are based on the same 
principle. All are entirely noiseless in operation. They 
have no moving parts, no bulbs, and nothing to adjust, 
break or get outoforder. They cannot deteriorate through 
use oF disuse—each is a permanent piece of equipment 
with nothing to replace. They require no other attention 
than the infrequent addition of water. They do not in- 
terfere with your set or your neighbor's. Their current 
consumption is remarkably low. Theyrequire no changes 
or additions to your set. They constitute the most ad- 
vanced power equipment on the marker one that i 
economical, unfailing in operation, and eliminates the 
possibility of run-down batteries. 

‘Manufactured by FANSTEEL PRODUCTS COMPANY, Inc. 

North Chicago, Ilinais 


FANSTEEL 


: Balkite 


Radio Power Units 


~ 


BALKITE*B” + BALKITE “BIL 
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An Easy Way to Learn 


PHARMACY 


AT HOME 


Graduate pharmacists are al- 
ways in demand, ‘The work is in- 
teresting and pleasant and salaries 
are good. Many young men open 
drug stores of their own and be- 
come independent. 

There’s an easy way to learn 
pharmacy right in your own home 
in spare time, without losing a 
day or a dollar from your present 
worl, 

The International Correspon- 
dence Schools course in Phai 
macy supplies the knowledge 
which it will be necessary for you 
to have in order that you may pass 
your State Board Examination. 

Just mark and mail the coupon 
printed below to the International 
Correspondence Schools, Box 
7665-D, Scranton, Pa., and full 


particulars about’ the Pharmacy 
Course or any other work of your 
choice will be sent to you by re- 
turn mail, 


ISINESS TRAINING COURSES 


See eee 
poeta Cin yg 


Rasy a to » Build a Cornice 


‘enhanced greatly by the addition of 

cove cornices. As ordinarily built, 
with the molding put up in single lengths, 
a high degree of skill is required to obtain - 
food results, but by modifying the design 
to permit of splicing, the job may be 
simplified. 

"Figures given here are for the use of 8- 

cove molding made from rough stock 
by 8 in., but the principles of con- 
struction are the same for narrower 
molding. 

‘Measure out from the wall plates 11 in. 
and strike lines by chalking a string, 
stretching it tightly between the given 
points and twanging it against the ceiling 
Strike other lines 233 in. from these 
running parallel to the ceiling joists, or 
about 834 in. from the wall plates, and 
carefully remove the plaster between the 
lines and the walls by cutting and 
chipping out with a cold chisel, With a 
compass saw cut off 
‘the laths to the line. 

Now cut a pine 
“two by four” 6 in. 
longer than the 
width of the room 
and slip it up 
through the opening 
thus made, Nail 
the enda to the 
plates with the 
crown edge up and 
then nail to it all the 
loose lath ends. If 
the backing joist in 
the corner can be removed, it will serve 
in place of a new piece.” The purpose 
of this joist is to offer support for the 
‘upper member and cove of the cornice. 

Plane straight one edge of four pieces 
of 1 by 3 in. S48 (surfaced four sides; that 
is, finished all over) stock of the wood 
chosen for the cornice and, of course, 
corresponding with the rest of the trim of 
the room. On the face side gage a line 
1 in. from the jointed edges. | Miter these 
pieces around the ceiling, keeping the 


[vss and dining-rooms often are 


‘A nest corice often greatly improves the 
‘topearance of = living. or dining-reom 


cightpenny finishing nails, and keep as 
many as possible behind the gaged mark, 
where the overlapping cove will cover, 
Scrape out any marks. that 
appear outside of the line. 
By means of two stick monsure the 
length of the room 
6 in, below the cell- 
ing and eut pieces of 
cove molding 34 in. 
shorter” than the 
‘exact measurement. 
‘Tho upper edges 
may be cut back 
still farther to pre- 
vent them binding 
‘against the adjacent 
walls. Nail up the 
cove, tacking the 
upper edge to the 1 
by’ in, members on 
tho ceiling and the lower edges to the tud 
ding. This allows of pulling the nails for 
readjustment before the cove is nailed up 
solidly afterward. To find the studs, tap 
‘the walls lightly and locate one stud posl- 
tively by driving nails through the plas- 
ter, where they will hide behind the cor- 
nice.” ‘Then measure points 16 in. apart. 
Next build a miter box about 8 in, 
wide and 8 in. deep, by nailing sides of 
Tin, stock on a bottom of 2-in, material, 
(Continued om 4 
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Tio THIS one brillant book of 280 pages have 


‘been condensed the facts that scientists have 
1a frog to see what made its heart beat. 


of the atom . .. the origin of the earthi 
"pout bet Ebepesboalipes: oie apes 
=e li ight . . . why 
[pi forlanra rapes] 
Alll of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
‘Tue Pocket GUIDE To SCIENCE. 
And you can get this wonderful book absolutely free? 
All that you probably will ever want to know about 
science is told in this one book that will fit in your pocket 
or grace a library table. The curiosity-satisfying facts 
about the world we live in are made instantly available 
te you in simple queson-and-anewer foam in THE 


Your Name in Gold 
-~on this Wonderful Book 


in engineering, in health, in electricity, in mechanical activity—page after page filled 
Taedhon snl ta tet et of <n ih poteeraphe td seinen ht nn 
ed thers re slo, a every Sone, 5 es jow you can save money jn the sh 
‘fakes en enae a Jurearin your atore,ofice and 


red or more article’ describing the i 
—4 Eb 


Man ree ha = inventions in every 
featliie putes eonderieg the ory care! 


foes about elentifc quant into wird, 
‘easily remembered paragraphs. 


FREE 


‘TO SCIENCE is 
por lorie hs offeed fo you sbesnly 


EF 


in the sient adi, mechanic 
Stameiae 2 


Your N Name in Gold 
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Drives Machines 
Out of the Rut 


the place for improvement! 
You promptly see the im- 
provement register, by closer 
watch of the running. 

You get new “leads” to im- 
proved design, from the 
indications of protuation 
gains on 


ATTY 


COUNTERS 


‘ThissmallRotaryRachetCounter 
(No, aunts reireaing movements 
of the lever, as required 


ths lr move 
number reqit 
revolution of the ever 
en. This counter ean be 
t0.no end of counts 


Write as about thet conetian 
We solved” in the S0-page 
Veeder booklet; copy free. 


The Veeder Mfg.Co. 


44 Sargeant St., Hartford, Conn. 
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New Polvehsome Finishes 


How to Decorate with Colored Bronze Powders 
Applied by Means of a Cheap Garden Spray 
By William T. Weld 


¥_THE application of polychrome 
finishes that require perhaps less 
skill than any other method of 
finishing, you can beautify and rejuve- 
nate many small pieces of furniture, pic- 
ture frames, metal objects, lighting fix- 
tures and other articles. Such a finish 
will cover up cracks, chipped or tarnished 
surfaces, and all sorta of blemishes. 

‘The lower of the two accompanying 
iMlustrations shows a picture frame, two 
‘small electric lamps, a clock, a call bell, a 
piece from a dresser set, a tray and a vase 
that have been refinished in polychrome 
and are now quite attractive. 

‘means tinted with many 
olan hk On San wor on 
numerous floor and bridge lamps, mirror 
frames and novel- 
ties. ‘The finish 
ean be sprayed on 
with a garden or 
plant sray of the 
type having 
nen, oe 
to be purchased at 
jeed stores for 
about 80 cents 
each. Several 
sprays make for a 
little faster work, 
Se oathe prove 
‘be bought provid- 
ing that several extra containers are 
obtained. ‘These cont about 10 cents 


rs may be had ina 
large number of different colors, but gold, 
silver, blue, green, red, and. statuary 
bronze will be found to produce about all 
the variety necessary. These pows 

put up in 1-02. packages and cost about 
25 cents an ounce. Most paint shops 
‘earry them in stock. 

‘Several small brushes will be needed. 
‘The bronzing liquid (of the varnish, not 
“banana oil” type) costa about 60 cents 
for half a pint. A complete outfit should 
cout no more than a couple of dollars and 
‘with it you can do considerable work. 

Perhaps there is a picture you wished 
to frame, but have not done so because 


‘corners and the raised places, if there are 
any. Buy 10 cents’ worth of dental 
plaster of Paris at any drug-store. Mix 
‘about a teaspoonful with a little water 


up each chipped place until it matches the 
rest of the surface. If the plaster becomes 
hard or sets before you have finished, you 
may cut or scrape it until the desired 
shape is obtained. 

After all defects have been remedied in 
this manner, go over the patched places, 
with steel wool or fine sandpaper. Now 
dust off the entire surface and wipe clean 
‘with a cloth moistened with turpentine or 
benzine. Give each patch coat or two 
of the bronzing lquid or shellac or 
varnish, You now are ready to apply 
the colored bronzes. 

1r you want only, one color, simply ma 
enough of the powder with the auld to 
make it about like thin paint. ‘The pro- 
portion of "/ oz. (a level teaspoonful) of 
powder to 8 tablen 
‘spoonfuls of liquid 
will be found quite 
satisfactory. After 
stirring this thor= 
oughly it may be 
brushed on the 
frame 


Sorering the base of an electric lamp and 
'Goup of oblecs finshed in polychrome 


To produce the mottled polychrome 
‘effect, however, the spray should be used. 
Mix your color in the same proportions 
‘and place the frame on an old paper ot 
stand it on edge and hang a paper 
‘behind it. 

‘Your own taste will have to guide'you 
in planning your color scheme, If you 
‘wish certain raised portions to be of one 
color and the sunken portions of another, 
simply spray the entire surface with the 
‘color you desire the raised portion to he. 
Let this dry for about 0 minutes and 
then apply the second color. While this 
is till wet, take a pad made from several 
layers of cheesecloth and wipe off the 
entire surface. This will remove the 
fresh color from the raised surface and at 
the same time expose your first color. 

| 

(Continued on pane 100 
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Unique “Butterfly” Travels 
up and down Kite String 


ITE-FLIERS will find amusement 
constructing this novel “butterf 


is located. Upon striking 
wings of the butterfly collapse find it 
to the ground. 

‘The body, of li 
square and 


with two holes init is fastened by wrapping 
‘CAROBOARD DISK 


with thread and smearing with glue. A 
hole is drilled in the wooden wing block to 
correspond to the lower hole in this tin clip 
A piece of stiff wire runs through these 
holes, one end terminating in a hook as 
shown. ‘The other end projects about 10 
in, beyond the block and ends in a right- 
tangle bend. ‘This is the end that goes 
toward the kite. 

‘The kite string passes through a small, 
screweye fastened at each end of the body. 
Astring tied to the outside of each wing ends 
in a loop. When the butterfly is set for 
flight upward, this loop is eaught by the 
hook on the straight wire. ‘The upward 
flight of the butterfly is stopped by a heavy 
cardboard disk, 3 in. in diameter, which is 
fastened on the kite string near the kite and 
braced withstiff wires.EpwinG.Gerrn 


Metal Corner Pieces Conceal 
Cracks in Picture Frames 


JARGE picture 
frames. often 
become unsightly 
because the mi- 
tered joints crack 
open. If the frame 
is not molded too 
elaborately, the 
joints ean be con 
cealed with orna~ 
mental corner 
pieces cut from 
No. 26 gage sheet brass or copper. ‘These 
are fastened in place by means of small 
escutcheon pins. The metal may be 
colored or left bright, as desired —W. J. E. 


Here’s an Ad 


that wins men by its fairness 


Don't buy yet—wait till the 10-day 
tube we send you proves its case 


GENTLEMEN: 
‘Palmolive Shaving Cream is today the leader in its field. 
Yet we urge men not to buy it before they try it. 
‘Our whole ease rests on a 10-day tube that we send, free, for a test. 
‘On that basis we have won the world to this new creation. 
‘Men by the millions are flocking to it. Its success is a business sensation, 


Give us ONE chance 

We realize you are probably wedded to another shaving cream. 

But, as expert soap-makers (we make Palmolive Soap, you know, the world's 
leading toilet soap), we know a fair comparison 80 times in 100 will win you, 
Palmolive Shaving Cream is unique creation. There is no other like it. 
Te embodies the four great essentials 1000emen expressed as their supreme 
osces in a shaving cream-—plus « ith, strong, bubbles, the most important 
60 years of soap and skin study stand behind it, 

130 formulas were tested and discarded before the right one came. 

10 days of its delights, we believe, will win you to our side. 

edlgn 084 courtery tous, wil you mail the coupon and accept thove 10 shaves 


1 Multiplies itself in lather 250 times. 
2 Softens the beard in one minute. 

3 Maintains its creamy fullness for 10 minutes on the face. 
4 Strong bubbles hold the hairs erect for cutting. 

5 Palm and olive oils bring one fine after-effects. 


PALMOLIVE 


and a can of Palmolive 


10 SHAVES FREE "4,293, 2.821931 


‘Simply insert your name and addreas and mail to Dept, B-1058, The Palmolive Company 
sin Wal" Garp S708 icon Street” Chicagey Ue 


Residents of Wisconsin should address The Palmolive Company (Wis. Corp.), Milwaukee, Wis. 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 19. 
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What becomes 

ofthe bassnotes 
in your set? 


September, 1928 


OME) 


Neat Desk or Table Stand 
for Large Dictionary 


Full amplification of those bass 
notes hitherto largely “lost”! Great- 
er clarity on all signals! Improved 
reception of distant programs! Better 
volume controlt 
These are the four advantages 
achieved by this latest Thordarson 
development — the _Autoformer. 
‘Thordarson has succeeded in utiliz- 
ing, for the benefit of your radio set, 
the same principle used in the line 
amplifiers adopted by the more re- 
ent high-powered broadcasting sta- 
tions, The excellent quality of these 
stations (due to perfect amplifica- 
tion) offers conclusive proof of Auto- 
former effectiveness. 


THORDARSON 
THORDARSON 


‘Frode Mark Resisteed 


All Frequency Amplifier 


Autoformer 
amplifica- 
tion is. for 
those who 
geek the 
finest repro-| 
duction of 
programs 


directions, with diag 
‘Thordarson Autoformer Amp! 
supplied with each instrument, 


or 
‘ite for the Autafrmey 
0 ee ine Ae Bulerin ust Out? 


user Tom 


(CROSS-WORD puzzles caused the un- 
abridged dictionary to become better 
appreciated as a reference book for home 
use. Its main drawback is its cumber- 
some size, but that can be minimized by 
constructing the table stand illustrated. 
‘The dictionary then may be consulted 
without leaving the desk or table —J. P 


New Polychrome Finishes 
(Continned from pase 108) 
and then another until the desired result 
ls obtained. Gold or silver first, then 
blue, green, and red is a good order. 

In ‘using the sprays and bronzing 
liquid in this manner you do not need to 
wait until each separate color is dry. 
‘The only precaution to take is to avoid 
too much liquid at one time, otherwise 
‘the surface will become streaked. 

‘You will be delighted with the way the 
spray of one color blends with another. 
‘The best part of applying this kind of 
finish is that you can't spoil it. Should 
you get on too much of any one color, 
simply tone it down by spraying on a 
little gold or silver. 

If you have several small articles of one 
ind to finish, place them close together 
while spraying. 

If you plan to do considerable work, it 

be found economical to buy some 
sheliae or ordinary varnish in place of the 
bronzing liquid. The varnish should be 
thinned with turpentine and the shellac, 
if necessary, with alcohol. 

If you desire a rough surface similar to 
that on much cf the commercial poly- 
chrome work, a very simple method is as 
follows: With a brush apply a very 
heavy coat of what is known as paste 
‘wood filler. Do this to the surfaces you 
want left rough and let it dry for about 
30 minutes, Tap this lightly with a 
stiff brush until it is quite rough. Let it 
dry for several days, then sandpaper it 
very lightly to remove the sharp tips. 
‘Lot this harden for a week, apply’ a coat of, 
shellac or varnish, then spray as desired. 

‘Household articles on which this 
colored bronze finish is appropriate are 


electric fixtures, gas fixtures, shelf brack- 
ets, wall registers, door-bells, open 
plumbing, radiators, spice cans, bread and 
cake boxes, candle-sticks, mirror frames, 
metal waste baskets, and book racks. 


Mats of Corn Husks 
(Continued from pose 94) 
braids back and forth instead of around. 
‘Be sure all the husk ends are on the same 
side, which is to be the top, They 
should not be cut off except sufficiently to 
reduce them all to the same length. ‘The 
resulting mat will last almost a life 
time, if dried out whenever it gots wet. 

While these look well in their natural 
color, they are more attractive if colored. 
‘This ‘can be done either before or after 
making. Pretty effects may be obtained 
bby using several colors alternately when 
braiding the strands, ‘To color husks, 
Jet them stand in ordinary clothes dye for 
‘six hours or more. 

‘The husks can be made almost pure 
white by washing them in good strong 
‘soap and water in a washing machine, If 
this is done before dyeing, the colors will 
be brighter. Be sure, however, to wash 
‘out all the soap, if you intend using dyes. 

‘Rugs, mats, and table mats ean be made 
by the same method, except that the 
hhusks should be used singly or split into 
small shreds. All the ends in this case 
should be cut off when dry. 

‘A.sewing basket may be made by wind- 
ing tightly made braids, with all the enda 
cut off, around a form of round or square 
sticks.’ Sew the braid together as the 
work progresses. ‘The turns go alter~ 
nately inside and outside the sticks, as 
shown. The lid is stiffened with heavy 
wire reinforcement and has a tassel or 
ring in the center to serve as a handle. 
‘These baskets look best if varnished, 
—Ratru ALLWIxE, Shelby, Ohio. 


Improving Cheap Jewelry 
AYTHOUGH heavily gold- or silver. 

plated in front, some grades of 
jewelry soon wear down to the brass base 
‘on the back, Wrist watches, rings, and 
other pieces of this kind are apt to leave a 
black deposit on the skin. The tarnish 
———— may be pre- 
vented, however, 
by coating the 


Comting back of wrist 
wotch sed “cilering 
Tring in old “hype 
tec with trataparsot celisg or vars, 
Cheap brass jewelry can be improved 
in appearance and wearing qualities by 
suspending it overnight in old, much 
used “hypo” solution, obtained from your 
local photographer, ‘The jewelry becomes 
coated with the silver dissolved in the hypo 
from photo films and papers.—K. B. 


© This seal on a radio or tool advertisement signities the approval of the INSTITUTE OF STANDARDS. See page 19, 


ome Monks hep) 
Easy Way to Build a Cornice 
(Continued fom page 102 

and sawing through both sides at angles 
of 45 degrees. Cut four pieces of cove 
molding 6 in. longer than half the remain- 
ing sides of the room, and miter back one 
end of each to get the profile of the curve 
as a guide for cutting. 

Cut the curve with a coping-saw held in 
a plane parallel with the top of the 
molding; or a narrow, fine-toothed cross- 
cut saw may be used. With a sharp 
chisel trim the cut toward the back to 
make certain that only the surface edges 
will bear against the mating mold that 
already is up. 


EIOED one piece in position against the 
ceiling, tacking if necessary to re- 
move kinks, to test the fit with the 
other cove, ‘If the joint is poor, scribe 
with a pair of dividers and cut again, or 
trim the high points with a block plane. 
When a first-class fit is attained, tack in 
position and mark the other end at the 
center of the wall, 

Fit a length to the opposite molding 
‘the same way and nail up solidly. Fi 
the remaining wall in the same way. 

Cut two blocks of 2 by 6 in. stock $ in. 
long. Taper these from a width of 6 in. 
fon one end to 34 in. on the other, 
curving the edge inward for the sake of 
neatness, Cut a cardboard pattern to fit 
the curve of the cove, and use it to lay off 
the edges by which the back of the block 
may be chiseled. After careful fitting, 
curve the front face or, if desired, carve 
Jeaf on each for further ornamentation, 
and nail up with sixpenny finishing nails. 
Fit similar blocks in the centers of the 
side coves. 

Put up the picture molding in four 
pieces, since the joints are easier made 
and the lengths may be sprung into place, 
exerting great pressure at the joints, 
ftufficient to close them in spite of small 
irregularities. As a gage, hold a 3,-in.~ 
thick strip of wood between the top of the 
mold and the bottom of the cove, so that 
sspace will be provided for picture hooks. 


[F,2HE builder fools disposed to put up 
full-length coves, he should leave the 
ends of the first pieces a trifle loose, 50 
that pressure from the next piece will 
spring it to shape against its joint curve. 
It is also well with such large moldings to 
‘put up each piece in succession, so that 
‘only one joint is cut on the end of all but 


the last piece, allowing of a little “give | 


and take” for fitting. Or, the pieces may 
bbe put up full length without special eare 
eing taken with the corner joints, these 
being covered with ornamental blocks. 

If lend wires in loom are tapped from 
the electric wires und run behind the cove, 
suitable light fixtures ean be put in the 
corners, hiding the joints and aiding the 
illumination of the room. In the latter 
case, however, city ordinances probably 
will require official inspection. —E. M. L. 


“POW to Cover Cracked Plaster with 

sunny pha aries for home 
Gwners scheduled for the October Home 
Workshop. 
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Attachments 


that give your motor 
more uses 


Y not your motor for drilling, 
trisdiag, polishing, and buffing? ‘he 
Goodell-Pratt small_motor attachments make it 
easy. Just fit any of them on the shaft and the 
motor is ready to go to work. 


\ \ \ No. , 6 1 
DRILL CHUCK 
Price, $3.00 


Fits motors with 14-inch shaft. Enables 
you to drill in. iron or steel. Three 
Hardened steel jaws hold round shane 
nila from 0 to }4 inch in diameter, 
Length over all, 43¢ inches, 


La 
“759 


Buffing Spindles: Haye a clean, deep; 
tapered thread for holding wood-cen- 
tered wheels. They are made with both 
fight and left hand threads. The shank 
is'made to fit a finch shaft. Length, 
304 inches. 


No. 757 Drill Chuck: Fits motors with 
Minch shaft. Similar to No. 761, but 
smaller. Holds round shank drills from 
© to 5/32 inch Length 334 inches, 
Price, $2.00. 


: ety of No. 759. Spindle with R, H. threads, 
centered wheels. Length, 854 inches. Price, $1.00, 
eae No. 760. Spindle with L., H. threa 


Price, $1.00. 
Write for Catalog No. 15 


shaft and the arbor will take saws or See all the other of the famous 1500 
wheels with a jing Good Tools that Goodell-Pratt make. 
between, ig inch. Length over All are shown in the big general catalog. 


2, 334 inches. Price, $1.50. Write for a copy. It's free. 


GOODELL-PRATT COMPANY, GREENFIELD, MASS,U.S.A. © 
Makers of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 


dio or tool advertisement signifes the approval of the INSTITUTE OF STANDARDS, See page 18, 


Can one tobacco 
satisfy a man 
with 45 pipes? 


‘You might imagine that the law of aver 
ages would require a man with 45 pipes to 
Smoke a variety of tobaccos. 


Evidently, it doesn’t work that way, for 

herein pie connor po aera 

nentfony nally gor arosnd fo Edgenorh, 

Sata ally por arvend : 
te i humidor is now “Edge- 


‘The result 
worthized. 


Mr. Sonnenblick makes application for 
4 life membership in the Edgeworth Club. 
All in favor say "“Aye.” 

But first read his letter: 


wants 
4 


the certainty 
itrouad‘tobaccn. 


fle tne fer thaw 

rand und every Eas 

fre ory’ tobuecon 

Piscean he ai 

the tavaceo varied, 

Taw the ads written by Rdgeworth amok 
ey Ha 


ce, I wanted 
ied 


Let us send you free 
samples of Edgeworth 
so that you may put 
iP eo the pipe text. If 

ke the same 


fever you buy it 
for te never 
changes in quale 

Write Jour 
nome and ad. 
re to Larus & 
Brother Com 
10-1 South 21st Street Richihond, Va. 


Edgeworth is sold. in various sizes to 
salt he cede ad ans ofall purchaser 
ath Bidgeworth Plug Slice and Edgewort 
Ready- Rubbed are packed in small packs 
size packages, in handsome hmdore hold: 
ing & pou, ‘and also in several handy in- 

takwetn set. 

We'll be grateful for the name and ad- 
deeta of your tobucto. desk, too, i you 
tare to add them. 

Fe, Bea, Tabe Mert: you 

«cannot supply you with dguwcrd 
ee Brother Com pany will gladly send 
ou prepaid by. parcel post a one- or two- 
een carton of any sizeof Edgeworth Plag 
Slice or Edgeworth Ready-Rubbed foc the 
tame price fou would poy the jobber. 
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Canvas Strip Used as Campers’ 
Shoot-the-Chute 


‘THIS is perhaps the cheapest lightest, 
‘and most easily transported shoot-the- 
cchute that the camper can make—simply 
alength of heavy canvas about 2 ft. wide 
provided with a grommet in each corner. 
One end is attached to a tree limb and the 
‘other end to two posts, or anchored to 
the bottom by means of heavy rocks, 


Adapting a Die to Thread Hard 
Rubber and Fiber 


'N RADIO and other work it is difficult * 


to cut clean threads with an ordinary 
ie on rods of hard rubber, fiber, and 
similar materials. The crumbling of the 
threads can be overcome by modifying the 
die as shown in the illustration, 

First run a 
thread on a rod of 
brass oF soft iron 
and then file three 
flats on it to make 
itnearly triangular 
in cross section. 


Plug the dlear- 
ance holes in the 
tie with the same 
material that to 
threaded and ie Acied with 
use the improvised = 
tap to clear out the die. This gives the 
die the appearance of a plain threaded 
hole, except for the diference in calor be- 
tween the fling material and the sted 
‘The clearance-hole plugs serve to support 
the threads as they are cut.—W.J.E. 


Drill Press Cheaply Built 
(Continued from page 82) 

should be machined down to fit into the 
ball bearing selected for this point. In 
order to machine this gear, it must be an- 
nealed. This may be done by heating to 
a cherry red and holding it at that tem- 
‘perature for a time, after which it is 
allowed to cool very slowly. “It is likely 
‘that the gear will need to be busbed and 
2 new key provided. 

‘The gear W carries a fixed key that 


FFTON Oe. 


allows the keyway in A to slide freely 
over it. ‘The ball bearing that carries W 
is larger than the others and requires 
larger piece af tubing to mount it, G* is 
the same diameter as G'. It has feet 


‘are turned in the lathe to fit into 
he pipes PF, which are split and pro- 
Vided ‘with boita for clamping. 

The author purposely has refrained 
from going into minuto detail with 
reference to part sizes. A great deal of 
satisfaction comes to the builder of a 

piece of equipment of this nature in 
Enovtse sect to as lanrpectint soe 9 
his own ideas, It is a good plan to 
gather together every possible part that 
‘might work into a projected machine and 
see how they will lend themselves to the 
plan. ‘The most intricate parts should 
receive first consideration. Each part 
used will be found to have a definite in- 
fluence on other parts and on the design 
of the entire machine. 

‘The chuck provided for this machine is, 
‘of the conventional design. It is driven 
by a 34¢-horsepower motor having a speed 
‘of 1800 revolutions a minute and carrying 
a 3-in, pulley. ‘This gives a serviceable 
range of speeds, 


How to Repair a Clutch 
(Continued from pase 96) 
‘garage or arbor press is the usual method, 
but the ingenious owner-driver can impro- 
vise a jack, vine, of pry arrangement that 
will do the’ work. 

‘Where equipment is limited for hund- 
ling this particular job, some mechanics, 
‘use a couple of Jong studs threaded to fit, 
the flywheel rim and thus by assembling 
the cluteh in the flywheel they are able to 
draw the cover plate down and at the 
‘same time compress the spring —RF.K. 


Light Wire Holder Clamps Ink 
Bottle on Drafting Table 


LTHOUGH various ink-bottle holders 
are at the disposal of a draftsman, 
T have found the device illustrated to be 
especially satisfactory. It is made of a 
single piece of spring brass wire bent as 
shown. The loop passes over the neck 
of the bottle and rests snugly against the 
shoulder.—A. C. SELETSKY. 
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‘Toy Aerial Express Cruiser Made 
with a Pocket-Knife 


BUF for carrying many passengers, 
‘an aerial express cruiser isa giant air- 
plane. This toy model of one is, there- 
fore, larger than the three airplane models 
previously described in this series, but it 
Ison the same acale and in correct 
proportion to them. 

‘The body is whittled from a piece of 
clear white pine or other soft wood 34 by 
2 by IT in. | The upper wing is 3¢ by 234 
by 22 in. the lower, 3¢ by 224 by 16 in. 
Each of the two motors is whittled from 8 
wooden block 34 by 1 by 2 in. and is 
supported by two strips 3/16 by 34 by 8 
in, as shown. The distance between the 
body and the motor on each side is 3 in. 


ood 

‘8004 = BROWN 
9 Avo WOORS 
Ip ae Ted Ov 


Side, top, and front views of the fourth 
ints wevien of realatic toy siplanes 


It will be noted that the two «mall strips 
that support each motor also brace the 

and two similar strips are 
ch the center of the upper 
wing to the body. 

‘The landing-gear, tail members, and 
propeller, as in preceding models, are 
made of thin sheet metal. ‘The wheels 
‘are 8/16 by 114 in. wooden disks. 

‘The next toy in this series 
‘transatlantic airliner —D. W. C. 


Adjustable Float for Fishing 


Y BEING free to 

slide on the line, 
thia adjustable float 
allows the fisherman 
to reel in his Tine com- 
pletely when through 
fishing. It is merely 
‘a large cork with a 
iin. hole through 
the center, bushed at 
each end with a large 
glass bead. ‘The fish- 
line runs through the 
‘beads. When you 
are ready to cast, simply push a small 
‘wire paper clip over the line at about the 
point at which you wish the float to re- 
main.—L. B. R, 
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YANKEE” RATCHET BRACE N°.2100 


WY 


Any bit 
stays tight 
in this chuck 


Slip into it any shape bit (round, square, any 
taper), and the Bit is held in a vise-like grip. 
Saves time by centering bits accurate 
locking and releasing them instantly. Bi 
ings give chuck the easy a 
it you can do every kind of boring 
within the scope of a hit-brace. 


“YANKEE” Ratchet 
Bit-Brace No. 2100 


A touch on the 
fives you a powerful 
feeding a hand 10 

Ratchet is 


ury-acting Ratchet Shifter 
chet that works without 


EEEEEEE ck rom Turning 
and moisture 


eased againit dust 
“Yankee” introduces, for the first. time 

rubber Brace handles. Won't warp, shrink, 

oe patented method prevents excensive 

play in eweep handle. 


Finished beautiflly in keeping with itr perfect 
inechuss Seri tdaytn he okee” Counter 
Demonstrator, at your dealers. 


Made in four sizes, 10., 12. 
‘Chuck holds rounds up t0 }4-lach; 
Folds up to Sfinch square. 


Dealers everywhere sell “Yankee” Toole 

“Yankee” on she tool 
“qualiry 

Write for FREE 


means the wemost in 
ata arable 


Yankee" Tool Book 


NORTH BRos. MF 


“YANKEE” TOOLS 


Make Better mechanics 


,. CO., Philadelphia, U.S.A. 
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In the same way level another joist 
near the center of the room, having 
first leveled one end with the end of the 
first. Intermediate joists then may be 
lined by spanning the first two with the 
straightedge, as in Fig. 2. Unless the 
joists all are planed to straight-edges, or 
‘have equal amounts of crown, it is usciess 
toattempt to obtain levels from the center 
of any joist. It is extremely important 
to bring all joist ends into the same 

To prevent canting of the floor joists, 
fit pieces of 2 by 10 in. stock between ali 
bearing ends. ‘They may be placed in 
«direct line or staggered (Fig. 2). If 
span is 8 ft. or more, a center course of 
herring-bone bridging is required. The 
length of each piece from the obtuse angle, 
‘or “short point” of one end to the acuts 


Higher heesunaney,* wits Je rade 
a Michigan many “f way daing the simples 
Kindo ceteal work Thad had no previoas 

ere Deeplan 


‘half the course—within a period of a 
eight. months —three. pr ‘brought angle or “long point” of the other is the 
me to be it to the Chief Accountast. | hypotenuse of a right triangle with a base 
Within another year I was given entire | equal to the distance between the joists 


charge of accounting, over about thirty-five 
Assistants. "The first of the year I was pro- 
moted to be Director of Advertising, with 
present earnings neatly 200 per cent more 
than when fret enrolled, “Iam very grate: | 
fal for LaSalle trainin, 

ey 


and the side 73¢ in., while the angle cut 
is, of course, an acute angle of that tri- 
angle. If the joists are spaced evenly, one 
piece should be a pattern for all. 
Strike a chalk line to guide by, and 
| nail the bottom ends of the pieces ‘as il- 
lustrated at the bottom of Fig. 2. Do 
‘ot nail the upper ends at this stage. 
Nothing but vertically grained flooring 
should be used, and preferably the lengths 
should rach across all joists, eliminating 


his paves Saree divide a8 Casale 


yas neater. 

oun wil bring Yo you 
ion and wth fe Seal 

seb ten hh 


"Fig. 4. Rough framing and ceiling joint lay- 
(Sat showing the rool braces to Be semoved 


joints. If joints are necessary, make them 
‘on the joiats, cutting with a fine-toothed 
saw and beveling under slightly to insure 
‘a tight fit on top. Take care, if the floor~ 
ing is surfaced on the under side, not to 
nail a board upside down. The right side, 
fas shown in Fig. 2, is farther from the 
tongue and groove than is the wrong side. 
‘Also, the upper lips are longer than the 
lower, that the joints between boards may 
come tight on top. A board upside down 


is evidenced by the surface being lower 
than its mates, and its stubborn refusal 
to nail up closely to the first board. 

Lay the first board to a straight line, 
nailing through from the face, as the par- 
tition plate covers it. Blind nail the fol- 
lowing boards, using eightpenny wire 
box nails, and working from one end to 
the other. If firm tapping with the side of 
the hammer and subsequent nailing do 


ig. 5. ‘The floor beara are nid temper arly 
sctom the celing Joute to form s platform 


not foree a board into place, use a scrap 
of flooring as a buffer, striking heavy 
blows with the hammer or a hand ax. 
All splinters on the tongue should be re- 
moved carefully. ‘To avoid loose and 
creaking boards, drive the nails firmly 
home, and if this cannot be done without, 
hammer marking, use nail set for the 
Jast blow or two. Sometimes a hammer 
dent can be taken out by moistening the 
bruised spot, thus awelling the crushed 
fibers. ‘The outer ends of the flooring need 
not be smoothly cut. 

‘When the center of the room is reachec 
the joists then being brought into aline: 
ment, nail the upper ends of the bridg- 
ing. "The flooring then may be completed. 

It it in desired to surface the floor, it 
may be scraped smooth at this time pro- 
vided it is covered immediately to prevent 
marring during later construction. ‘The 
advantage in scraping it at this stage is 
tthe absence of walls, which makes it easier 
tosmooth the extreme margins. 


How to continue from this point will 
be told in the second article of the 
‘series in next month's POPULAR SCIENCE 
Moray. 


Novel Violin Bridge 
gion. adding a weight such as a mute 
to the bridge of a violin softens or 
deadens the tone, it occurred to me that 
removing weight would have the opposite 
‘effect. A violin bridge, therefore, was 


cut out as shown, leaving 


it strong enough to sup- 
port the strings, but with 

no superfluous wood. All 

the edges were rounded 

to give it a neater ap- vioun page 
the weight. One-third the original 
bridge was removed. ‘The result was 
a noticeable inerease and improvement in 
the tone—J. H. Downie. 


pearance and also to lessen 
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Home Workshop 
Chemistry 


‘Simple Formulas that 
Will Save Time 
ace and Money 


HOW, ten, have you wished for a 
‘water-resisting cement that would 
join glass, metal, and wood, or a combina- 
tion of ‘these ‘substances, tightly and 
firmly aud would not give way under hard 
usage? Such a cement is described below. 

‘When fastened together by it, articles 


'be placed in water for months without 
‘ean be place Correct Design 


Clean, Accurate Graduations 

Esact fit of Spindle in Frame 

‘Accurate Micrometer Screw 

Perfect Contact of Measuring 
Surfaces 


‘or poreasin can be ented : 
lth etale can be olned together, and BROWN & SHARPE Quality 
Thetal can be attached to wood, This le 
of special value in resetting tool handles. 

‘The cement rust be prepared in either 


tant hate yeas | The “Rex” gives you 
all these things 


Pouring creosote int 


In examining the “Rex,” you will first be im- 
pressed with the careful workmanship, the clean 
cut graduations, the polished thimble and barrel, 
the smooth, enameled frame. The “Rex” is a 
High Quality Micrometer—only the price has 
been left moderate. Hold the “Rex” up to a 
strong light and turn its spindle down against the 


one time, for very little is required to do anvil. You will notice how accurately the measur- 
considerable work is come together en there's i. 

maliatile With saat aro 0: ing surfaces come together. ‘Then there's the mi 
quired. Just pour enough creosote into crometer screw—the heart of the micrometer—cut 


jeaker to cover the bottom of the to a standard. 


while stirring the mixture. Add enough —Remember, the “Res” iz 0 Brown & Sharpe 


Seek Gorupy wnt’ Abo’ toast Micrometer of the Brown & Sharpe Standard of 
‘ool, when it should be so hard that itis Accuracy. 


difficult to make a deep impression in it 


“ Rex’ Micrometers which mesture up to24", and ever 2000 other 


ture still thicker and harder, but then it tools are listed in the Brown & Sharpe Small Tool Catalog No. 29, 

is slightly more difficult to work with. Copy pladly sent to you upon request, You'll notice a real super- 
In order to use this cement the parts to iority in all Brown & Sharpe Tools when you look them over, 

be joined must be heated to a tempera 

ture sufficient to melt the mixture. The 

coment is applied hot by means of the ° Brown & Sharpe Mfg. Co. 

stirring rod used in mixing the chemicals. Providence, R. 1., U.S.A. 


‘The hot cement can be applied to the 
parts to be mended, even if they are only 


slightly warm, but then the joints must 
ity som, ee le ae E 
pie pe eae 


spreads uniformly. The parts to be 


‘mended will not be tight unless the joints 
re bested suficlenty to met the me TOOLS 
ture. The thinnest film, if properly ap- 


ied, will hold as well or better than a . : ” 
Pale wil bald a6 well ee batter enn ‘Standard of the Mechanical World 


adhere to the mended parts. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 18, 
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Books on 
Electricity 


The Electrician’s Wiring 
Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information 
needed for the proper installation 
of lighting and power systems in 
houses and other buildings. 

It completely covers inside elec~ 
trical wiring and construction in 
accordance "with the National 
Electrical Code. 

Pocket sise—Aexible binding 


Price $2.50 


448 pp. 


Construction of Small Al- 
ternating CurrentMotors 


By PROF. A. E. WATSON 
‘Brown University 


This book contains complete 
instructions for building small 
ternati 

sizes. The designs will be found 
in harmony with those of the very 
best manufacturers and they ean 
bbe worked out by the amateur for 
making useful instrume 


Fully Mlustrated. 


Price, $1.50 


Experiments with 110- 
Volt Alternating Current 


By J.D. ADAMS 


Here at last is a book that devel- 
ops a practical working familiarity. 
with the alternating current—the 
form in which electricity is used 
in every home. ‘The author shows 
how this can be done in an inter- 
esting and inexpensive way. 


256 pages, 135 illustrations. Price; postpaid, $1.78. 


How to Make Things 
Electrical 


This book gives directions for 
making hundreds of electrical 
appliances and devices for the 
hhome,,the shop and the garage 
The simple directions and many 
drawings make the work easy. 


429 pp. Price, $1.50 postpaid 
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250 Fourth Ave., New York City 
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Better Shop»Method's) 


(Continued from 


Kinks that Make 


By E. C. 


YY SHOP work is made easier by a 
few inexpensive machine acces- 
sories and tools and some simple 


shortcuts. Four examples are given 
below, not so much because they are out 
of the ordinary as because they will 
suggest similar and perhaps better ex- 
pedients. 

‘Time is saved on shaper work by using 
a set of hold-downs made as shown in 
Fig. 1, On one side of piece of angle 
iron, just double the length of the vise 
jaws, T planed an 
‘angle of about 114 
deg. as indicated. 
‘The angle iron then 
‘was cut in half to 
make a pair of hold~ 
downs. It is better 
tohave the side next 
the vise jaws short 
er than the other 
side. 

To aid in clamp- 
ing tapered work in 
the shaper vise, I 
prepared a swivel 
block to use on one 
side of the taper, 
using it in connec- 
tion with the hold- 
downs, The swivel 
blocks are made of 
cold rolled or ma- 
chinery steel. One 
lock has a circular 
projection that fits 
into a corresponding 
seat in the opposing 
block. ‘The blocks 
have a %4- or 1-in. 
space between their 
inner parallel faces, 
The dimensions of 
the blocks and the 
hold-downs may be 
varied. 


‘One day I needed 
a few thumb-screws 
in a hurry and, a8 


size, decided to 


make them. ‘The 
method I followed was not only quick and 
cheap, but saved the time that the work 
‘would have been delayed while awaiting 
the arrival of purchased screws of the 
correct size. An ordinary washer and a 
filister-head machine screw were used at 
shown in Fig. 2 to make each thumb- 
serew. ‘The washer was cut in half and 
soldered into the slot; the projecting ears 
then were filed round. This made a 
thumb-serew of good appearance that 
served the purpose quite as well as 
commercial thumb-serew. In the figure 
are shown variations of this idea to suit 
different styles of machine screws and 
bolts. 


WOLD-DoWN ANGLES —_ 


je 84 


My Work Easier 


Fellows 


Figure 3 illustrates tool that saves 
much time in centering work in a lathe. 
It is a holder for a combination drill and 
countersink of the conventional kind, 
The holder is made from a piece of cold- 
rolled or machinery steel 13§ in, in 
diameter, with a hole drilled and reamed 
in both ends. ‘The holes are made to 
accommodate two sizes of drills corre- 
sponding to the sizes in general use. A 
ssetscrew is used to lock the drill in piace, 
In drilling the holes it is important that 

they should be in 
line with each other 
and true to size, 
‘The ends of the 
holes are chamfered 
slightly to fit the 
lathe center and the 
outside is knurled to 
provide a hand grip 
‘on the tool while it 
iin une, 

‘Turning and fine 
ishing a thin disk or 
‘washer in a lathe is 
not always an easy 
task and some ma- 
chinista make a poor 
job of it oF spoil a 
{ow before they turn 
out a good one, 
When I have a job 
of this kind, I prow 
ceed as follows: If 
the disk is made of 
sheet steel or iron, 
which is the usual 
and by far the most 
economical way, I 
first face one side of 
it. ‘Then I find a 
round casting of 
suitable diameter 
and chuck it in the 
lathe as seen in Fig. 
4. Next, I face off 
fone side and drill 
and tap a hole in the 


ceapscrew. 
clamp the disk on 
the casting by means 
of a capscrew and a 
small washer. ‘The two finished faces 
abut each other. By taking light cuts 
with a sharp pointed tool, I reduce the 
metal to the right thickness and then 
finish the outside diameter. 

If the inside diameter is to be finished 
to a specified size, the disk can be held to 
the casting with three small screws on the 
outside. Remove the central serew after 
tightening up the outside screws and 
proceed to turn the inside diameter. Re- 
move the sharp edges with a file, and the 
plece is finished. 

By this method I have made washers 
1/64 in, thick that were true and 
parallel in thickness. 
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BEES HOpIMECnOas] 
Old Bill Says— 


HE right man can make a good 
job out of any job. 
| Back gears should be used only when 
more power is required to pull a heavy 
| cut, or when the speed must be re- 
duced to cut exceptionally hard or 
tough materials. 
One way to 
avoid getting a 
square deal is 
by not giving 2 
square deal your- 
self. 
Before begin- 
ning to lay out 
piece of work, itis 
necessary to have 
fa definite idea of 
‘what the drawing | 
means, a full 
knowledge of the 
operations 
through which 
the work must 


Ot Bit, machine: 
shop foreman 


Keep thinking about the next move | 
you are to make; learn to think ahead. 

Use a handle on a file when filing in | 
the lathe. 

When melting babbitt, stir in some 
rosin or off, This will purify and thin 
the metal, and all foreign matter will | 
come to the top. 

Initiative means doing the right thing 
‘at the right time without being told. 

Any machinist can become a master 
of his craft by constant application and 
study. Magazines, books, night schools, 
and correspondence schools all help. 


Universal Test Indicator 


CERTAIN shortcomings of the ordinary 
teat indicator are met by the one il- 
lustrated above. ‘The rod running through | 
| the shank of the tool ean be adjusted to 

suit the work at hand and locked in | 
position by a knurled serew. ‘This is vital 
on difficult work where the center-punch 
mark to be indicated is far back from the 
front of the work. Since the indicator 
rod must be 18 in. from the point in 
some kinds of my work, it can be seen 
‘that the standard indieator could not be 
used. 

‘A detachable cone-shaped point is used 
to indicate a hole. It is attached to the 
rod with a screw. Collars, springs, and 
‘two 44-in, balls keep the indicating rod | 
tightly in place against the ball seat — 


Hvco Lyuxcquisr, Philadelphia, Pa. 
Qt pI 


The telephone door 


More people enter our homes and offices by telephone than 
in person, Through the telephone door, traveling by wire, 
comes a stream of people from the outside world on social and 
business missions. Important agreements or appointments are 
made, yet the callers remain but a few seconds or minutes and 
with a “good-bye” are gone. We go out through our telephone 
doors constantly to ask or give information, buy or sell things, 
make personal calls and on dozens of other errands. 

None of the relations of life is more dependent upon co- 
‘operation and mutual consideration than these daily millions of 
telephone journeys. It is the telephone company's part to fur- 
nish the means of calling and to place courteous and intelligent 
employees at the service of the public. Good service is then as- 
sured when there is a full measure of co-operation between users. 

Only by mutual care and consideration can everyone enjoy 
the full pleasures and benefits of calling. Telephone courtesy is 
for the good of all who use the telephone door. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


WORLD'S ANDIEST CALCULATOR] 


POCKET SIZE. 


The Motor that Starts with a Touch 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


m4 


ectric 
at at your finger 
Si peses ie 


HAWKINS G GUIDES 


4700 prcvuRes 1 Amante 


These books tell you all about — 
Tadetgn — Repimen 
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Special Lathe Boring Tool Has | “_Anel 


Running Adjustment | 
EASE of adjustment the special || 
feature of the lathe boring tool il- | 
iostrated.” It is not necemary to stop the | 
‘work to withdraw the boring head as 
to set the tool out from the bar. | 
‘One end of the aban is tapered to ft 
the tailetock spindle, ‘The other end ia ||| 
provided with a hub, which is about 14 in. | || 
Bt center.” It is fitted witha correspond- 
ing sleeve, which is a snug fit. The bar 


x 
= 


myo) 
‘io Se 


Without withdruwing this boring bar from) 
the work, the tool may be set either in oF ext 


extending from the sleeve is of the con- 
ventional type and has a cutting tool held 
with a setsciew. 

‘Two setscrews pass through the sleeve 
and bear against inclined seats in the hub. 
With a socket wrench on each setacrew, it 
{a possible to release one screw and tighten 
the other. This rotates the toolbar and, 
as the hub is eccentric, movement in one 
direction places the cutting edge farther 
out from the center within the 14-in. 
limit.—G. a. L. 


Dyke’s Automobile 
Encyclopedia 


Popular Science Monthly 


0 Fourth Ave., 


[sve ‘Limp Amuriean Morogeo 7 59Postosial 
New York City 


| released. —F. J. Wrurtat, 


Foot Lever Feed for Rapid Work 
on Small Drill Press 


ANUFAC- 

TURING 
workon high-speed 
drilling machines 
often can be 
handled more 
quickly if a foot 
lever feed is at- 
tached to the 
spindle. The gen- 
eral arrangement 
‘of such a pedal is 
iMlustrated. 

‘The pedal arm 
is attached to the 
baseof themachine 
‘by means of the 
clevis marked 1, made from }¢ by 13¢-in, 
iron and fastened with countersunk head 
screws. The pedal itself is bent in the 
form of an S about 8 or 10in. from the ful- 
crum. Itis connected with the drill spindle 
by means of a rod of suitaole length with 
ball or knuckle joints at each end. 

‘The handle used for hand feeding should 
be set horizontally and fitted with a spring 
to raise it when pressure on the pedal is 


|) $250 


Cabinet 
Shop Special 
No.7 


Make a real shop 
in your basement! 


‘The Parks Ball Bearing Machine Co, 
1847 Knowlton St, Cincinnati, Ohio 
tan a an to Ct 


precision ofthe Accura- 
tune brings in all sta- 
tions within the scope 
of your set clearly, 
strongly, and with little 
effort on your part. 
Easily substituted in a 
few minutes for ordi- 
nary dials without al 
teration of your set. 
essential 


accesary, 

Write for descriptive folder 
MYDAR RADIO CO. 

ORE TE @ 


\CCURATUNE. 
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Chasing a Difficult Thread 
(Continned from pase 1) 
in diameter that had come in to have some 
missing teeth replaced. He nodded ap- 
proval when he saw I-in. studs being 
‘screwed in with a 2-ft. pipe-wrench. 


“Tam glad to sce that you are gotting 
them in tight enough to stay,"" he said. 

‘Laten, the machinist, kept on with his 
work. Old Bill wandered on. When he 
came back afew minutes later, the last 
sstud had been screwed in and sawed off. 
‘The machinist had begun to chip them. 

‘As Old Bill approached he was chaliing 
the ends of the studs and, with dividers 
sat from good teeth, spacing off the ends 
of the teeth, always spacing from a good 


tooth, 

the best way to make them 

Bob," Old Bill said. “Get a 

thin piece of sheet iron and make a tem- 

plate-no that you ean get the curves of 

tthe teeth about right. Hold the sheet on 

the side of some of the good teeth and 

acribe the outline so that you ean cut it 

to the shape of the teeth. There is one 
other thing that you ean do: 

“Clean out several of the good teeth 
and cast a babbitt imprint of them 
that you can use to try on your studs to 
bbe sure there are no high spots to pound 
‘every time the wheel goes over. Clamp 
1 board on each side of the teeth and fill 
‘up about three teoth with babbitt, and 
have a web to connect these teeth. ‘Then 
you can use these babkitt teeth to ‘spot 
in’ the new tooth.” 


to got them just right,” Laten said, 

“You will not be able to get them just 
right,” Old Bill replied; “but you can get 
thom protty nearly ao by using all three of 
‘these method: 


UD BULL could, tet by, the, group 
fathered about the big radial that the 
thread-cutting job was about to. com- 
ence, He wont over to watch the pro- 
‘ceedings. 

“T thought I would bore the hole rou 
with a flat tool before cutting the thread, 
the machinist explained. 

“eth in & good idea; it will give you @ 
better chance to set your threading tool. 

‘The drill had a tapping attachment, so 
the cutting of the thread was not so hard 
asit might seem. The thread tool was ret 
{or a light cut. "Tt waa run down slowly 
the first time. Old Bill held out a hand. 

“Now, in bringing it up again, be care- 
ful that you do not spoil the thread you 
have started,” he said. “Do not let the 
screw have fo push up the whole weight 
of the spindle, but help it out with the 
{ed lever.” 

“About four cuts down produced a sat- 
isfactory thread. The welder’s helper had 
already brought in the seat that had been 
built up, and one of the machinists had 
taken it to a lathe to turn it off and chase 
the new thread. 

‘Old Bill felt the depression that some- 
times comes from a hard day's plugging 
about the shop rise from his shoulders. 
He kmew that the pump would be de- 
livered on time! 

‘A-amile illumined his face as he re- 
turned to the magazine. : 


“had been wondering how I was going | 


POPULAR SCIENCE MONTHLY 


‘The fellow who tinkers around. 
the house says the handiest 
tool in his whole kit is a good. 
husky, keen-knifed pair of 
Klein’s eight inch side cutting 
pliers. 


Your hardware retailer will 
tell you that they are stand- 
ard’ with the professional 
mechanic. 


Mathias 


KLEINexs 


Back of Each Instrument 


‘The assurance of reliable performance, which you have 
| always felt when buying an ALL-AMERICAN Transformer, 
is now increased by a knowledge that it is the product of 
| ‘one of the largest and most completely equipped factories 
in America devoted exclusively to radio products. 
‘The RADIO KEY BOOK—new edition—ia a practical handbook 
for all who wish to enjoy modern radio at its best, Send 10 
‘centa—coin or stamps—for the KEY BOOK. 


ALL-AMERICAN RADIO CORPORATION 


ELN. Rauland, President 
4215 Belmont Avenue 


ALL-AMERICAN 


Largest Selling Transformers in the World 
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Challenge the World 


in Lathe Value 
Que 


Production reduces our 
We pass the saving on to you. 


Prices Quick Change Gear Lathes 
go" x3’ - - $241.00 
11" x4’ - - "288.00 
13"x6 - - 366.00 
16" x8 - - 498.00 
Easy payments if desired. 
Write for Catalog No, #4 


SOUTH BEND LATHE WORKS  jevee quick change Goor 


817 E. Madison St., South Bend, Ind. ‘Lathe, Price $431.00 


Electrical == 


“Engineering tte 
Eh Sas Posen ce 
= 


is eeu aver 


| roll the rings for less than half what they 


| all'the work to be done in one operation. 


| them, but the rolls on the market were too 


| chisel, so I forged a speci 


| point. 


September, 1925 


Roller for Reclaiming Railway 
Air-Brake Expander Rings 


‘0 RECLAIM railway air-brake ex- 
pander rings, I made the roller illus- 
trated. With it I found that I could re- 


cost new. 
eight hours. 

‘The rings, which are used in the brake 
cylinder of the railway air-brake equip- 
ment to hold the packing leather against 


It is possible to roll 700 in | 


the walls of the cylinder when brakes are 
applied, become unserviceable by getting 
out of round. As they are very low priced, 
any method of truing them up must allow 


Finally I hit upon the idea of rolling 


soft to stand up. T had some wide struc 
tural steel plates forged to shape in the 
blacksmith shop and machined to size, 
Five grooves were provided in exch of 
the tool-steel forming rolls, ‘The idler roll 
is blank.—Ancutm Skinwen, Chicago, Ill, 


Special Tool Cuts Awkward 
Holes in Furnace Walls 


N ORDER to install a heat 
ing coil in an old hot-air fur- 
nace, I had to cut two circular 
holes in the furnace wall as well, 
as in the outside shell, 6 in. 
away. It was out of the ques 
tion to do a nest job with » 
drill 
from an $-in. piece of 3;-in. tool 
steel. After shaping up this 
steel as illustrated, I drilled a 
hole into which to insert the centering 
‘This I had soft soldered in place | 
after the drill had been hardened. As 
the drill was turned on this centering 
point, the cutting edge, which was ground 
like a small chisel, made a clean circular 
hole very. quickly.—Hvon L. Corrman, | 
Denver, Colo. 
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Unusual Ways of Reclaiming 
Spoiled Machine-Shop Work 
By Charles Kugler 


GPOILED work jn machine-shops runs 
into millions of dollars annually, yet 
only a small percentage of it is reclaimed. 

Few are the shops that do not have to 
contend with this problem. ‘The me- | 
ehanic who never spoiled a job is rare | 
indeed. Between the planning and the 
completion of a job, no matter how skilled 
the individual worker may be, there is 
always a chance for misunderstanding 
and errors. 

Doctoring a spoiled job ix not always 
practicable nor even advisable, even in 
cases where there is no hazard involved 
other than the reputation of the shop. 


‘BRASS TUBE 
TMs END GRIPPED IN, HOLD THIS END 
BERG Seep urne ANON | 


conrecteo 


Method of shrinking a stel bushing. expanding | 
(bras tube, end returning small beese ods 


At the same time, a great deal of incorrect 
work could be rectified so that it would 
funetion in every way as well as if made 
properly in the first place. Every effort 
to eliminate waste in this direction is 
worthy of consideration. If the error is 
the result of wrong specifications or 


SARGENT 
PLANES 


Give your work 
the professional touch 


SARGENT PLANES will help you 
—just as they have helped thou- 
sands of carpenters in shops and 
out on building operations every- 
where—to get the best from your 


‘The Sargent Auto-Set Bench 
Plane has a feature found in no 
other plane. The cutter may be 
removed, sharpened and replaced 
without’ changing original 


Work. ‘They are tools of the  justment. 
master craftsman, but so moder- time and 
ate in cost that they should be Sargent St 
in every home and school work- of the mo 


small planes on the market. Tt 
is great for end work and the 
‘smaller jobs. 

Most good hardware stores sell 


shop. They will soon pay for 
themselves in improved work 
and a saving in time. They are 
so strongly built of finest ma- 
terials that you may never have them. We will send you the Book 
to replace them. ‘of Sargent Planes upon request. 


SARGENT & COMPANY, Manufacturers 
50 Water Street ‘New Haven, Conn, 


I OFFER YOU 


‘The Comer Mig. Co., Dept. 0-413, Dayton, 0, 


1 Seog ting ny Senet 
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Reclaiming Spoiled Work 
from tage 17) 


incorrect dimensions on a drawing fur- 
ished by a customer, it may be permis- 
sible to suggest a means of saving the job 
in the customer's interest, 

In many cases the reclaiming of a piece 
of work calls for considerable study and 
ingenuity and in any event the cost must 
not be greater than that of producing a 
new piece, unless time is the most im- 
portant consideration. ‘The following |, 
examples demonstrate what can be done 
to save work that at first glance seemed to 
be irredeemable. 

Six bushings like the one shown were 
bored and reamed on a turret lathe. ‘The 
axis of the turret was not in line with the 
lathe so that the reamer, which was not in 
jonting holder, made the hole ,010 in, 
ize. ‘The general opinion was that 
nothing could be done tosavethe bushings. 

One of the machinists said that he would 
like to tackle the job, as it was something 
he had been up against before, so the fore- 
man let him have a try at it. The 
‘bushings were placed in a gas furnace and 


Two tools that ought to be in every man’s tool chest, 


Vaughan's Vanadium Steel Hammer and a Drop Forged Un- heated to about 1500 deg. A hot bushing 
breakable Plane. They're two sturdy tools that will give years then was put quickly in « lamp between 
of service. Your hardware dealer has a full line. ke were eae nd tne eat at 


tion was quenched in water, The first | 
bushing quenched shrunk about .016 in. 

in the hole, In the others a decrease of 
from .012 to .015 in. was obtained. This 
was sufficient to allow the holes to be 
finished with a hand reamer, after which 
the bushings were turned and faced. The 
socret of this simple trick is to prevent 
‘the water from coming in contact with 


RAISE YOUR PAY om 
WITH THESE BOOKS Jf Pisxcrieeicese tos mies 


made from brass tubing. ‘The error in | 
this case consisted of cutting the thread 
under size, the result of the mechanic's 
having been given a wrong gage to work 
by. As the inside diameter was not im- 
portant, it was apparent that if the tube 
could be expanded about 1/32 in., the 


VAUGHAN & BUSHNELL 
MANUFACTURING COMPANY 


These books will give you an entire course 
of instruction in your trade in one volume. 
They will start you on the road to big pay. 


Electrical Books Automobile Books thread might be recut. 1 turned 
‘Teeohony, Including Avomace Switcing, Automobile, Seating, Lighting, and machine-sted! plog.of the shape shows, 


em 

Biso 

30 Sioa 
0 


150 by Manly 
SESO Autorot 


After being pack-hardened, this was | 
driven into the tubing a distance equal to 
the length of thread. No difficulty was 
experienced in expanding the outside 
diameter so that the threads could be 
finished with a hand die to the proper 
size. Every piece was passed by the 
inspector. ‘This simple kink got the fore- 
man of a large screw-machine department 
out of possibly serious trouble. Inci- 
dentally, this is an example of work that 
was saved with small chance of embar- 
rassment to any one, as there was no 
sacrifice in the quality of the finished 
pieces. 

‘Another job T had to reclaim was a lot 
of bras rods turned on the small end 1/16 
in. too short. It should have been 34 


Battery, Care and Repate 
Ueseherette $2.00 
Ex 


odern Carpen 2 Bigaing 
‘The Steel Square, 

Misderm Eatlmat 

‘Timber Framing 

slid ‘Rrebiteckral raw 


‘tide Rile and Logart 
Handbook for Mlrertges. 
Machine Shep Practice 


Brace igatows 
oot Frassing: by Va 


CHECK 


Check the book of books you want and 
small with your remittance. We wil aad the 
fDooks’ you order om the understanding that 


i amy ordering these books on the bats that 


W they’ do not prove satidactory to you i 
tery feapect we will refund your remittance, 


Popular Science Monthly 


280 Fourth Avenue, New Yor 


it fain toe stated my money wil be returaed 
' 
' 
V appress 


NAME. 


instead of 5/16 in. as shown on the pre- 
ceding page. The error was not dis- 
covered until the rods were aseembled into 
‘tools and ready to ship. 

(Continued on page 118) 
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Small Brushes for Shop Use 
Made Quickly and Cheaply 


FOR years we have wed emergency 
‘bruahes made as shown, ‘There are 
hundreds of times when a mechanic needs 
a brush for a little job, aa for putting & 
Finish on a neglocted spot, gluing, sbelinck~ 
ign gasket, and the like, Te takes time 
tohunt upa bristle 3 
brush and then es 
perhaps the brush foeesor 
fr too. large. oF : 
needs cleaning. 

Just take a strip 
of old awning 
sloth, ravel it out 


make a suitable 
Brushy and wrap 
the cloth three oF -rpree a 
four times around ™<**" 
1 strip of veneer from a berry box or & 
tamall twig or atick, After use the brush 


of brushes 


re saved! 
ao that I make up 
batch at a time and keep them on han 
for our automobile mechanies.—Joun R. 


Undercutting Commutator Mica 


ICA between the segments of a motor 

commutator ean be cut down to a 
uniform depth with the tool illustrated. 
‘This is simply a saw blade fixed in a hard- 
wood block, which is made with two 
guiding edges on one face so as to fit the 
commutator snugly, A transverse bolt 
through the 
lock clamps the 
saw in its slot. 
‘The saw is ad- 
justed to pro 
trude just far 


ap) 


frooves of the 
desired depth 
‘and the block 
guides it so as to 
follow each 
sroove exactly. 
Wooden quide for saw —G. A. LUERS. 


Reclaiming Spoiled Work 
(Continned from tee 119) 


I made a form-turning tool as shown, 
which was used in a speed lathe. The 
tool was placed in the chuck of the lathe 
and the rods were inserted into it by 
hand, and turned back therequired 1/16in. 
AAs the over-all length was not important, 
‘a decrease of 1/16 in. in the length 
in no way affected the quality of the 
tool. 

To 


the forming tool I first turned 
up a flat drill or cannon drill as illustrated. 
‘The dimensions of this drill corresponded. 
to the finished dimensions of the piece. 
‘This was given the proper clearance 
for cutting and then hardened and 
tempered. It was used in the ordinary 
‘way to form the corresponding shape in 
the forming tool. 


enough to cut | 
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Charge it 
while you sleep | 


Last thing at night—concert over—time to lock 
up. Radio battery low? Just clip on the Tun- 
gar, and plug it in, Or if you connect up the Tun- 

° gar permanently, just throw a switch, Charge 
the battery while you sleep. 


‘The Tungar is simple—makes no disturbing 
noise. And the low cost of Tungar recharging 
cuts battery upkeep to next to nothing, It means 
top notch performance—clear, full-volumed re= 


Ga 
BATTERY CHARGER] 


sa rotiatered trademark—in ound 
Tite pence Sas Ben tha naa pate 


Merchandise Division 
General Electric Company, Bridgeport, Conn. 


GENERAL ELECTRIC 


AGENTS WA WANTED. 


We need more sen 
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WANTED 


a Adventsing Spc Paper Weights, ete We 
formiak farms watt Compicte outlet lor epenty production, 
‘Absolutely "no "experience, or tools mecctar 

Place needed.” Sanit investment pats you 

foe es raga we, pn and co 
Jou in tgach with the bayer: anf ature am ostlct for your 


“i propiabie business or amtitiogs men. Na others need 
Diy Catalog and information mailed om Fequne™ 


TMade'2[% 


ee = 


J gat Serlernet eet Sos 


PRINTED 
STATIONERY $400 


sdlaeetn, "mot 
FRE Big NEW 


oe 
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PATENTS 


sooeuct pret 
PROMPress Assunco 
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| Tool-Holders and Toolbits for 


| Planing, Shaping, and Slotting 


| rors: GED tools for slotting and for eut~ 
ing keyways in holes often may be re- 
placed profitably by the type of tools 
illustrated. These tools are more efficient 
than the forged tool and at the same time 
considerably cheaper, since only the 
actual cutter is made of hig! 
steel. Cutters are readily 
stock and may be ground 
and accurately by the tool yrindet 
Cutters of various forms for unusual 
places may he provided, such as on the 


win suatten 
‘TOOL-HOLDER GF SAME TYPE 


‘Tookhlder,tocltar and tots. The white 
“row pints ow roghing too ready for oe 
| planer job illustrated, where a b 
tool 1 in. wide in used for fi 
lett side ofthe rectangular slot in the cast- 
ing. A roughing-out tool is shown gripped 


in the holder, and the broad-nose finisher 
fs lying on top of the casting to the left 
of the finished vertical wall of the slot. 

The round shank permits the toolset; 
ting to b and allows the use of 
the cutter in any angular position desired, 
| Another feature is that the shanks or 

special round toolbars may be made extra 

long to suit varying lengths and conditions 
| of work.—O. 8. Manswaut. 


Emergency Repair for Pipe Line 
BROKEN 
water, g 

| orsteam pipe maybe 
| repaired temporarily 
bythe use of a clamp 
| made as shown from 
an angle valve, two 
nipples, two elbows, 
4nd a short length 
ot pipe. The pipe 
is a loose ft, s0 that 
turning the valve 
forces it against the fiber or other packing 
tnaterial used over the hole. These parts 
later can be returned to stock.—F. N. C. 
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The Power in Your Eyes 
(Cntinued fom se 29) 
of mica, containing no wire, but lined on 


|. This made a type of con- 
denser, and more favorable results were 
obtained. ‘Then he submerged the cylin- 
der in a glass veasel containing paraffin 
oil, $0 as to do away with any radiant 
heat effect, and even under these condi- 
tions the cylinder moved when the gaze 
was directed steadily at 

‘Mr. Beall says that he never “learned”” 
to train wild animals; that he developed 
a natural ability. Doctor Russ’ experi- 
ments make it seem highly probable that 
this natural ability is in reality the pos- 
session of an exceptional amount of 
electric eye power. They may serve to 
‘explain also the marvelous power exerted 
over other men by the glance of great 
leaders such as Nupoleon, and the de- 
moralizing effect on his ring opponents 
of the famed "hypnotic eye” of John L. 
Sullivan, 

Later’ experiments made by Doctor 
Russ have shown that there is a great 
difference in the intensity of the eye power 
of various individuals. ‘The average 
lance at the wire coil produced a move- 
ment of 15 degrees. On the other hand 
1 brilliant actress, a woman of extraordi- 
nary personality and charm, was able to 
turn the indicator 60 degrees—a sixth 
of a complete circle, A famous flying 
‘an, an “ace” in the World War, di ax 
well. 


N MY talk with Mr. Beall he remarked 

that fever dangerous animals are al 
lowed to realize their superior strength, 
the trainer is lost. Men with 25 or 36 
years of experience us trainers have 
‘been killed by animals they had worked 
with for years. Why? Doctor Russ’ 
experiments again furnish a possible 
answer. ‘The gaze of a man who had been 
warned by his oculist that a cataract was 
forming on one of his eyes was able to 
move the indicator only a few degrees. 
Another man, under 30 but in the 
‘early stage of palsy of the spinal nerves, 
could make no more than a trivial im- 
pression on the instrument, 

In view of these experiments, is it not 
quite possible that the sudden’ disasters 
that sometimes end the careers of ex- 
perienced animal trainers are caused by 
some physical decline that results in a 
lessening of the electric power of the 
human eye? 

‘That actual though invisible rays of 
electricity shoot out from our eyes, exert- 
{ng influence over men and beasts in pro- 
portion to their strength, is a startling 
conclusion. Perhaps the “electric eye” 
ig not a ‘thoroughly proved fact, but 
Doctor Russ’ experiments, so carefully 
performed and so conscientiously checked, 
take it out of the field of superstitious 
fancy and into the domain of scientific 
research, This electric quality of the 
human gaze, if actual and understood, 
might be made to serve very useful ends 
in many fields of human endeavor. For 
more definite conclusions about it we 
must await the results of the advanced 
research work of Doctor Russ and other 
scientists, 
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Build this phenomena 
new radio in 45 minutes 


The 
Erla 
Fac 


revolutionary 
Circloid- Five 


OW anyone can build the finest of 
receivers in only few mon 

tmore’ wire bending ‘or solderin 

attach’ few ready 

ieads and the job is done, ‘The finished 

wes the content 

factory built recever. 

But Me 


Principle of amplificatic 
"Four sta 
in orf 


made possi 
als inaudible 


lab 


me to distant with 


up 
own, ‘only’ signals Towing in. th 
Sintenna circuit are amplified. Seatic. is 
realy reduced for this reason. 

4. Improved Tone Quality: The s\- 
eosionad cid of Ela Ballon Cirle 


ene capi gy petal ia ant 


Dealers 2%; stl Sas ee Soe 


© This seal on a 


This new type kit is factory assembled, 


Ready cut, flexi- 
ble, solderless leads make it ridiculously easy to wire. 
Amazing new inductance principle brings results hardly 
thought possible. Send for book, Better Radio Reception. 


climinates stray feerd-backs between colle 
and consequently docs away with mush- 
ing of signals and distortion due to. this 
caine, “Tone is crystal clear and perectly 


Write for free information on kit—also 
book 


Sce how 45 minutes of fun 


il give you 
Ge of the. very finest sets kn H 


nto radio 


close 10c for mailing and postage on book. 


BURN YOUR NAME ON TOOLS 


Girl of 13 | 
Makes _ 
$75 aWeek! 
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Learning to Play Made Easy 
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Here Are the Rules in 
Our Great $10,000 Contest 


This Month's “What's Wrong" Pictures 
Appear on Pages 32 and 33 


2 duplicate award will be given to each tyina| 


Every month for four months. besinning. in 


of eh plete must be 
atte inca ake 
plc ln fhe agar 


‘published August 10, 


30, without having 
‘comtertante alas 


omitted in the contest, 


The cash prin Im each of the four monthly 
smsts ate an fli 


Fleyt Prive 


Four month tot 


in addition. ca a 
‘atten Seas Si aa 
Tit Pin : 
Eel mse 
Tina ree 


Next § Prises, 650 each. 
Next 50 Prises, $10 each 
Nest 280 Prizes, $5 each. 
‘Total Grand Pres 

Pate 


Total Prizes 


de after the clove of the dal 


ing. Sut prove your kno 


These 


: : hw evel, extent sinnoyes af 
“SC the contests wil be awarded te Ttitate, of Standards’ and’ their Yaris, 


lence utitute of 
fee and ther declan wil 
ance of thewe rales (ya expen 


iene 
See paar for the. ina 
set of plckates inthis remarkable conten, 


I be based upon 


od (3) abl of prewentations Tn aves of tes, 


F YOU have mislaid the June, July, and 

August issues of Porvar Science Montuuy 
containing the first three sets of Contest pictures, 
and if your newsdealer cannot supply you, copies 
of these issues are available for your free use at the 
public libraries or at the offices of this magazine. 
Or, if you prefer, you can obtain copies at 25 cents 
each from the Picture Contest Editor, Popular 
Science Monthly, 250 Fourth Ave., New York City 
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Philadelphia, Pa., Office 
Suite 714-715 Liberty Ble. 


Washington, D. C., Office 
Victor Bid 


OUR OFFER: 


Your first step 
Refore disclosing an invention the javentor 
should write for our blank form “1 RD 
OF INVENTION,” This should be signed, 
witnessed and urned to us together with 
model or sketch and description of the inven- 
tion for INSPECTION and INSTRUCTIONS. 


NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed 


Free to Inventors 
Our Mlustrated Guide Book 


HOW TO OBTAIN A PATENT 


Full instructions regarding U. S. Patents, 
Our Methods, Terms, and 100 Mechanical 
Movements illustrated and descril 


OUR TRADE MARK BOOK 
Shows value and necessity of Trade Mark 
Protection. Information regarding Trade 
Marks and unfair competition in trade, 


OUR FOREIGN BOOK 


have Direct Agencies in Fé 
Countries, and secure Foreign Patents in 
shortest time and at lowest cost. 


Progress of Invention 
Description of World's Most Pressing Problems by 
Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


Uitighest References Prompt ferme 


| vIcTOR J. EVANS & CO., Patent Attorney: 


in Otis 103th Street, NW, Washington, D 
FREE : T'PREE OF CHARGE your | 
coUPON eee sect seaye escent 

a za | 


Suite 1010 Hobart Blds- 
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Mechanical y 
heca ing temas | Here's the 
ei wai trees ws CATCET for 
| thy aad eae eee em | 


States show this. 
It is believed that the shores of the 


American continent once were connected 
with Africa, or at least were separated 


| only ‘by. a narrow’ strait. Since the 


antic ha een enlarged the plates | 9 0 
2 in the western states and the mountain $ 
IE 
fer ire miternaree | wm 200 a Week 
L t H. 1 eae hse selemeie see The ‘soaronat uti y a cee 
arm land areas have been faulted by condensa- ig 
“e BE TIOME> | tional waves caused by the falling in of 
Employers are looking for men with | large areas of the sea floor: by gravita- | 
mechanical ability. tional waves caused by landslides, near | 
‘There is an easy, delightful way in | faults in the rock masses, and by station- | 
which you can learn right at home in | ary waves set up by local deformations 
spare time. For 88 years the Interna- | caused by landslides and similar move- 
flonal Correspondence Schools have | ments. All of these have been in opera- 
heen giving men and women just the | tion along the Pacific coast earthquake | 
training they need for success in me- | 20ne. 
chanical engineering and more than 300 Arizona, Kansas, Oklahoma, and Ar- 
Other subjects. Hundreds of thousands | kansas are the seats of frequent earth- 


Pane atepded into good positions through | quake shocks. Quakes, of more or less 
LG. 8. help. severity, are felt in thowe states annually. 
CS Redo. a. he vous Chowne the work | The whole valley of the Mississippi is un- 
yon" bet nthe tougon below, then mark | doubtedly situated on a line of faults, | 
Ii mai Ito. "Tie doun't ite vou fm | constituting an earthquake zone, Al 
ama, and. Tennessee ‘have earthqua 
records showing that the earth's crust in | 
hove states ia hot strong. ‘The Virginias 


NCE SoHOOLS 
netsearfince covets | line can be traced along the Atlantic | 
yan | coast to Canada and Newfoundland. 


New York. | 

‘The St. Lawrence, the Great Lakes, and 
a series of Jakes and waterways runni 
through Manitoba, Alberta, and S: 
katchewan and through the Mackenzie 
| Valley to the Arctic—these form a great 


| tine of faulting along which most of the 
earthquakes experienced in North America | 

are felt. Exports Earn $75 t0 $200 « Week 

i ae pases aig een al 

| 4 Clinic by Long Distance inet "ou rae 


| JY HILE they looked at a photograph 
thrown on a. screen, representing 

| the heartbeat of a patient, 1500 doctors at 

| Atlantic City. recently listened to a neni, 

tnan_—___| Chicago phyucian' diagnos coming over wae aca 

Condon py sod isos Inratnl ere | 1000 railes of telephone wires. The first ‘ ee oe 

‘ondnce Btls Cadi, Kame, Montrst, Gonnds uence wexieal elinic wis a ce ei tee bok 


matic demonstration of how distance soon 
will be practically meaningless in the 


es of 
ee x y iagnosis of disease. 
A @:-% N gets ‘The patient's heart was examined with 
NG <P CSP | stethoscope. By means of a new appa 
4 As ratus developed by Dr. H. B. Williams of 
: Columbia University and the Bell Tele- 


phone laboratories, a chart of his heart- 
heat, called a ‘‘stethogram,” was made. 
This was sent to Chicago in seven min- 
nites by the new method of sending pic- 
tures by wire. 
DDoctar James Greer of Chicaro made 2 
fey diagnosis and, when the stethogram was 
Torr drariney. op iy Me Eroceees aay feaiz | thrown on the screen in Atlantic City, | 
gave the diagnosis over the telephone. It 
‘was amplified so that all could hear it 


—ee— rer 
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“It’s a High Pressure Job” 
(Continued from pase 37) 


not half the risk those chaps up there are 
takin’ every day. If it was a risky job, 
how do you suppose they put them two 
big vehicle tunnels under the Hudson 
River without losin’ a man? Twelve 
hundred sandhogs worked on that job, 
an’ I was one o' them. Never less than 
300 of us at work at once, an’ the only 
‘two men Killed on the job was not sand- 
hogs. One fell down a shaft an’ the 
‘other got eaught in the works of « pump. 
How many big buildings kill as few iron- 
workers as that? 


"GURE, there's risks, but nothing lke 
what they used to be. When they 
started the very first try at tunnel under 
the Hudson, more'n 50 years ago, the 
tunnel caved an’ 20 men was drowned, 
‘That was before they Inew how to work 
the air like they do now. 

“'Y? see, down in the eaisson or out at 
the tunnel headin’, the trick is to keep the 
‘cuttin’ edgen covered with the stuff you're 
‘workin’ in—mud or clay or whatever itis, 
If your caisson is level an’ your air 
pressure is right, you don’t have no 
trouble. You've got to have air enough 
to equalize the water pressure and not 
enough to blow out the mud, You're 
diggin’ from the middle toward the edges 
all the time, and shovin’ the eaisson down 
or the tunnel headin’ across as fast as you 
ean got to the edges. Now, if your mud 
blows out, you've got a blowout, and the 
air alone can’t hold the water back, unleas 
‘you can get more pressure in a big hurry, 
‘you can’t always do that. 

“There's always plenty of bags of hay 
and bags of elay handy, to plug up any 
hole where the air in escapin’. You ean 
tell by the sound when the leak begins. 
‘An’ sometimes, when there ain’t enough 
of that sort of stuff to plug the hole, 
there's other ways. I mind me once—it 
was in the Pennsylvania, tunnel—when 
Red Kelly, that was workin’ alongside o” 
me, sat in'a blowhole to stop it while we 
‘got up the hay bags! It's a good thing 
moat sandhogs ain't skinny. 


“PPHERE ain't much danger if the 
‘oss keeps his head. ‘There was a 
Blowout one night in the Manhattan 
Bridge caisson. There was eight of us 
inside, workin’ in about 95 pounds of air, 
pretty near 80 feet down; Jimmy Durkin, 
Jimmy Appleby, an’ 
‘Swedes. ‘The air 
feet above our heads, an’ there was a 
ladder to the shaft openin’, ‘The shi 
would only take in one man at n tim 
One side of the caisson rested on loose 
silt, an’ needed watchin’ all the time. 
“well, we was near the end o' the shift 
when one o' the Swedes hollered, ‘Look at 
dat!’ We looked, an’ the ‘silt was 
crumblin’. Next we knew, it blew out 
like an explosion an’ the water rushed in. 
Four o' them Swedes made a rush for the 
Indder, an’ we might all have been 
drowned if the other Swede hadn't 
picked up a pick handle and whacked 
‘em over the head. Then we got out, 
cone at a time, with water up to our waists 
hbefore the last one went up the ladder. 
Continnad on pase 126) 
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FOREIGN PATENTS 
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PATENT ATTORNEYS 
Assacated since 1846 with the Scientific American 
683 WOOLWORTH BUILDING 
‘New York City 
411 TOWER BUILDING 
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Wasington, D.C 
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‘POPULAR SCIENCE’ MONTHLY’ 


————_ 
“It’s a High Pressure Job” | 


SMASH) 


Contin | 

“If the pumps don't stop there'll 
always be air enough to breathe if you can 
keep your head above water. Jimmy 
Sullivan, that I was tellin’ you about, 
told me of a blowout when they was | 
buildin’ the Forth bridge, in Scotland. | 
Him an’ the other miners was trapped an’ 
the airlock door jammed. They had 
just five inches of space between the 
water and the floor of the lock, just 
enough to keep their noses clear while 
they hung on an" waited for help. 

“You just got to remember that the 
water'll only rise so high if all the edges 
are under water, like when you put a 
tumbler upside down into a dish of water 
One night, in the Long Island tunnel, 
there was a blowout an’ when the men 
got into the lock there was one missin’ 
Tt looked like he was a goner, but when 
they got the hole plugged—they had to 
send a diver down to do it—an’ pumped 
the water out, there he was. He'd 
found a place up at the top o’ the tunnel 
where he could hang on, an’ he'd hung on. 


“TUNNEL work is more ticklish than 
caisson work, to my thinkin’, ‘The 
pressures ain't so high, but there's more 
danger of a blowout. In a caisson, if it's 
level, the water pressure's the same all 
around the edges; but in a tunnel it's 
higher at the bottom than at the top. 
You can see that, can’t you? Take the 
vehicle tunnel. ‘That's nearly 30 feet 
from top to bottom. ‘That means the 
pressure at the bottom is some 13 pounds | 
more'n it is at the top. Now, you've 
got to have air enough to equalize that 
bottom pressure, an’ overhead you've got 
of mud between you an’ 
e's where the danger of 
Where the bottom of 
they put down a clay 
feet thick, an" dredge it 
fterwards, to hold the air in an’ the 
do that 
"That's how the funniest accident that 
ever happened to a sandhog came about. 
‘They was puttin’ the first subway tunnel 
across from Manhattan to Brooklyn, an’ 
the Brooklyn end was just a little ways 
out from the pierhead line, at Joralemon 
Street. It was all soft mud, with piles 
stickin’ down through it, an’ one day she 
vw out with a bang. 


blowouts comes 


“ AALL the gang that was workin’ in the 
headin’ made the air lock but one, 
rater rushed in. Dick Creedon 
an’ they was a solemn gang 
that filed out o' the air lock to report to 
the super. Creedon’s side partner, Jimmy 
‘O'Connor, had been killed in an accident 
in the tunnel only a few days before, an’ | 
now Dick was gone. | 
“But when they got to the super's | 
office, there was Dick Creedon, huggin’ 


the stove! Some of ’em thought first it 
was Dick's ghost. What happened was 
this: 


“The air had caught Dick and blown 
him right through the river bottom. I 
ago about a sandhog 
Well, there is | 


was talkin’ 9 w! 
havin’ no place to fall to. 


“ACTORY« 


AT WHOLESALE PRI 


od 
Hundreds of other bargains in our 


FREE CATALOG "itis 


pa re eee 


Use like toilet water. Is positively rec- 
commended for quickly andpermanenty removing 


PIMPLES, BLACKHEADS, ACNE 


Eruptions on the face or body, enlarged 
Sei aaneemsrores 
100,000 Men and Women 

cena na fne er 
Eee eS 
Es. civens 15 Gi ms hy, te 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 19. 


September, 1925 


POPULAR SCIENCE MONTHLY 


“Tt’s a High Pressure Job” 


(Continued from pose 126) 
one way he can fall, an’ that’s up. 
‘That's the way Dick Creedon fell, up. 

“Right up through the mud, 10 feet of 
tani 80 font of water, a be bok on 

in’. I didn’t see it, but I've heard him 
fell about it, many’s the time. ‘The 
water squirted up like a fountain, 10 feet 
or so above the surface, with Dick 
‘balanced on top of it like one o” these balls 
you see in a shootin’ gallery, whirlin’ 
‘around an’ yellin’ at the top of ‘his voiee. 
‘Then he fell off the fountain an’ 
East River, an’ a boatman picked him up. 

“I don't know where now. Last 
I heard he was fired off a job in Buffalo 
hecause the newspapers printed that 
story about him, an’ he had to spend so 
much time bein’ 'a hero he didn’t have no 
time to work. But he wasn’t the only 
one that had the same experience, 
Paddy Egan was blown up through the 
‘Thames the same way, on the Blackwall 
tunnel job. I heard of another that was 
caught the same way, in one o' the East 
River jobs. An’ many's the time a sand~ 
hog has been jammed up against the roof 
of the tunnel an’ held there by the air, in 
a blowout, 


‘0, IT ain't the water I'm most afraid 

of; it’s fire. Everything bums so 
fast under the compressed air. ‘There's 
always a high pressure water hose handy, 
Dut there's just as likely as not to be 
dynamite or giant powder in the tunnel or 
caisson. ‘That happened in the Penn~ 
sylvania tunnel, when one o' the watch- 
men lit a cigarette too close to a bale of 
hay, It took some courage to go in there 
with the hove and douse that fire, with 
half a ton of dynamite in the air lock, but 
it was a gang of sandhogs that done it 

“Tt ain't a bad job, as I was tellin’ you, 
You get a chance to travel an’ see the 
world, for there ain't s0 many experienced 
sandhoga an’ we go from one job to an- 
other—from one country to another, for 
thut matter, I was workin’ in the power 
tunnels up in the mountains near Mexico 
City when they had that last revolution 
down there, the time Carranza was killed. 
‘That was’ right near where we was 
workin’, an’ the revolutionists tried to 
blow up the tunnels, ‘They did blow up. 
‘a couple of ’em. 

Paddy Ryan spat into the West Street 
utter again and once more cocked his 
eye aloft, 

“There's a lot in the paper, now, about 
this evolution business,” he’ said, rumi- 
natively. “Twas thinkin’, if them lads 
up there ix descended from monkeys, 
then one o' my granddaddies must ‘a’ 
een a mole,” 


Pieces of porcelain containing micro 
scopic specks of gold were recently given 
to Dr. George F. Kunz, a mineralogist of 
New York City, by Dr. H. Nagaoka, of 
Tokio, They were fragments of the 
flask in which the Japanese scientist 
claims to have changed mercury into gold 
by disintegrating atoms of quicksilver in 
| a tremendously powerful electric field. 

In more than 200 experiments, he de- 

clared, this method of changing mercury 
into gold was successful 
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Birth of the Airplane 


ns 2 


sections, and joining these on the machine. 
“He's making a tent,” thought the 
passer-by; “Sshing trip’ down river, I 


‘The brothers built a shed camp de luxe 
for the second season at Kitty Hawk. 
‘As before, Orville officiated as chef and in 
thia domestic field he fairly rivaled his 
brother at the sewing-machine. Orville 
put mathematics into his kitchen. ‘The 
canned goods stood on their shelves in the 
select order of soldiers at dress parade, 
‘The eggs were in a rack, visible and 
countable. ‘There was a gasoline cook- 
stove. 

Unfortunately, this luxury and effi- 
ciency were somewhat blighted by hosts 
‘of mosquitoes. They were foiled only by 
smudges that choked the experimenters, 
Another vexation had to do with the 
division of labor in dish-washing. ‘There 
was a camp mate, not Wilbur, who left 
all of this chore to the cook. keeping the 
latter bury in the kitehen to the neglect of 
his aerial activity. 


\CTAVE CHANUTE visited the 

‘camp, saw the brothers’ second-year 
tryouts and complimented them, saying 
they were ahead of the world in the gliding 
art, But they, without admitting it to 
any one, were deeply discouraged. They 
knew their machine was no improvement 
‘on the first one; in fact, it behaved worse. 
‘They had more evidence that the classic 
air tables were incorrect. The mystery 
ff the air seemed insoluble, At this time 
Wilbur agreed with the pessimism of 
Prof. Simon Newcomb as to the possi- 
bility of the airplane, and even went 
further than that eminent astronomer by 
saying: 

“Man won't be flying for a thousand 
years!” 

‘Wilbur, in his depressed mood, was 
only exaggerating by 998 years. 

Skeeters, heat, no ice, liquid butter, 
spoiled beetsteak, and a cantankerous 
slider—you can understand how the 
brothers felt. 

For an address to be made by him that 
fall before a scientific group in Chicago, 
Wilbur included criticism of the classic 
air tables. Meanwhile, at home, Orville 
rigged an air tunnel with a fan driven by a 
homemade two-cylinder gas engine. He 
found the classic figures right! He let 
Wilbur know in a hurry and the latter 
toned down his criticism, lest he should 
mislead the distinguished scientists of 
Chicago. The scrupulous brothers were 
‘ilanning more censorship of the address in 
its printed form, when they found they 
‘were right in the frst place and really had 
nothing to retract! Orville only had 
‘verified with his air tunnel a few of the old 
figures and these few had chanced to be 
about right, while the majority were 
away off 


GAVANTS had spent vast sums in, the 

‘effort to measure air pressure. The 

Wrights now succeeded with an outfit that 

cost about 15 dollars. Their fan was on 

an emery-wheel shaft, their tunnel was of 

wood, 16 inches square and eight feet 
(Continund on 2000 122) 
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Birth of the Airplane 
(Continued rom pose 128) 


long. Bits of old hacksaw blades and 
other junk lying round their shop con- 
tributed to the makeup of the testing 
devices. ‘The air tables that they made 
in the winter of 1901-2 were applied in all 
their later construction of aerial vehicles. 
If we should estimate the first-found 
warping principle as one-quarter of the 
flying secret, we may give 50 per cent of 
the credit to the aerodynamic research of 
the Wrights, ‘The final 25-per-cent ele- 
ment will be told of as it came, last. 


GAIN Wilbur toiled at the sewing- 

‘machine in the back yard of the Day- 
ton home. A new glider, third model, em- 
bodying the newly discovered laws of air | 
pressure, was taken to Kitty Hawk in the 
late summer of 1902. Rather, the parts 
were taken, and the machine assembled in 
camp. Amid scientific observation in his 
diary, Orville found time to record the 
life and death history of a mouse that in- 
vaded his kitchen. The brothers were 
never too busy to notice everything about 
them. A mouse, a razorback pig in camp, 
tthe antics of children, pleased them. ‘The 
quiet young men laughed quietly at many 
things, including their own mishaps. 
Rarely if ever did they lose their even, 
food temper. 

‘The new glider, 305 square feet in wing 
area and weighing 116 pounds, had its 
virtues and also some alarming faults. 
‘The operator, who lay on his stomach as 
usual, clutching the controls, had to 
shimmy quickly to shift his weight and 
avoid a wreck. There was peril despite 
plenty of sand to fall on. The brothers 
knew that Lilienthal and Pilcher had been 


did take a drop from about 25 feet up, 
which partly smashed the glider. 

A vertical tail was a new feature of this 
year's machine. That tail—what was 
‘wrong with it? | Somehow it did not act 
asitshould. It was rigid, you know. Now 
some one may chortle an easy answer: 
Look at all nature. Is a dog's tail rigid, 
cor does it wag? But the flying machine 
would not have gone far if it had been 
‘based on zoology. Too many dreamers 
copied bird shapes. 


HOWEVER all that may be the fact is 
‘that on the night of October 2, 1902, 
Orville could not sleep. Doubtless it was 
tufly among the ceiling beams of the 
camp shed where he had slung a bed of 
canvas. A great thought came to him. 
Let that tail be movable! Although he 
did not know it that night, as he moved 
restlessly on the canvas, the invention of 
the airplane was in effect completed, 
‘This was the solution of the last 25 per 
cent of the problem of air conquest. 
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Orville did have in mind the object of 
the movable vertical tail, or rudder. It 
was to counteract the speed of the high 
or turned-up wing, and thus aid in the 
maintenance of sidewise balance. A rud- 
der it was, but not to steer with; its job 


| being to keep equilibrium. 


The minds of the brothers were 
geared in beautiful harmony. As Wilbur 
(Continsed on page 130) 
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Birth of the Airplane 


had developed the other's hinged wings 
into the warping prineiple through the 
medium of a twisted box, so now he 
accepted and improved upon Orville's 
movable rudder. He said they should 
connect rudder and wings so as to warp 
and wag, as it were, simultaneously with 
one control. Within two days the brothers 
began to rig up a movable rudder con- 
nected by wires with the warping control. 
And at last they had the thrill of riding 
the air with a success unprecedented 
Never before had man thus balanced him- 
self in the atmosphere. Never had a 
glider behaved so tractably, responsive 
to its helm, 


THERE were fights beyond 600 fect in| 
‘35-mile breezes. Within a fortnight | 
the number of trips amounted to some- 
thingaround 700. Fore and.aft balance had 


been rather easy from the start. Now that | 


lateral balance and steerability had been 
secured, what remained? Only to equip 
the glider with engine and propeller. 

‘The birth of the airplane she 
be dated in October, 1902, 
more than a year later when the first 
power flight occurred. That glider em- 
bodied all basie principles of air navi 
gation. 

Before leaving camp in the latter part, 
of that October, the Wrights started plans 
for a power machine and also sketched 
‘an application for a patent. ‘The patent 
‘was aimed to secure the honors of priority 
in a scientific achievement, for the broth- 
ers did not foresee commercial value in 
their invention. 

During the following winter at home 
they built a crude four-cylinder gas en- 
gine, They designed it, had aluminum 
castings made in a local foundry, did the 
machining in their own shop, Awevidence 
of erudity, it developed about 12 horse- 
power and weighed 20 pounds to the 
horsepower. ‘The homemade engine let 
‘out such a tornado roar that scared 
neighbors rushed into the shop to sce 
what was up, and the gas fumes sickened 
Charley Taylor,’ the sole and faithful 
employee of the Wrights. 


[TWAS a harder job to design propellers, 
but after due mental wrestling, the 
brothers saw they could do it from the 
formulas of their air tables. They ob- 
tained a screw efficiency of 66 per cent, 
which was about a third better than any 
‘one before had realized. ‘The wing span 
of the power biplane was 40 feet, its area 
510 aquare feet, with 48 square feet more 
given to a duplex wing in front. The 
total weight of the machine, with either 
of the 145-pound brothers aboard (lying 
face down, hands on forward controls, 
hips harnessed for other work), was 750 
pounds. 

"This is the pioneer machine that Orville 
‘Wright purposes to send to an English 
‘museum. 

In March, 1903, nine months before 
this airplane took off at Kitty Hawk, the 
Wrights applied for a patent on their 
basic discoveries. 
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within sight and sound of the thundering 
Atlantic, the inventors had many little 
adventures. These they recorded in home 
letters with comical appreciation, almost 
to the dwarfing of their high objective. 
‘There was a midnight battle with a tar- 
paper roof in a gale. Orville invented a 
French-drip coffee-pot to save the use of 
eggs. A carbide ean was converted into a 
‘wood stove. As medical advice to Charley 
‘Taylor, who wrote from Dayton that he 
sulfered from unsteady legs, Orville sug~ 
gested bracing his legs with the truss 
system employed in his biplane. 


‘T THIS time Wilbur was 36 and Or- 
ville 82. Both were of slender, ath- 
letic build. “The elder stood 5 feet 10%; 
inches, or a trifle less than two inches above 
his brother. They were both smooth 
shaven and both had grayish blue eyes, 

‘The propeller shafts twisted under 
strain of the first engine test at Kitty 
Hawk, In the next test the propeller 
‘sprockets came loose. 

‘Things looked dark when a third acci- 
dent—a bit of metal broken out of a new 
shatt—oceurred in late November. Now 
the power machine was again helpless, 
before ever it had been tried in the air. 

Four miles through deep sand, lugging 
two suitcases filled mostly with metal 
gear, hiked Orville to Kitty Hawk. He 
took a boat to Elizabeth City and then a 
northbound train. When he arrived in 
Dayton he hadn't five cents left for ear- 
fare, Weighted down with those suit- 
cases, he walked 11% miles to his home. 

Tt took a week to obtain new shafts of 
spring ateel, and Orville hustled back to 
Kitty Hawk with them. ‘Thank heaven, 
‘the hoodoo was over. ‘The power plart 
stood the Saturday test with engine aroar, 
serews speeding. 

‘Wilbur was first of mankind to fly in 
4 power machine, on Monday, Decem- 
her 14, three days before the official, 
accepted date for that event. ‘To be sure, 
his time was but 814 seconds and his 
distance 105 feet, and the hop ended in a 
partial wreek. 


QEVILLE went up first on the com- 
memorated December 17, 1903, re 
maining about 12 seconds in the air, but 
not much exceeding his brother's previous 
distance, Wilbur now followed in a sim- 
ilar flight. Orville had another turn of 
short duration. Then, just ut noon, 
‘Wilbur stepped forward for the fourth and 
last flight. 

Tt was a cold, dull day. Whitecaps 
were visible on the near-by Atlantic and 
ice was forming in Albemarle Sound. The 
aviators were chilly, having no special 
garments for their work. Doubtless the 
five spectators—three men of the govern- 
ment life-saving station, a lumber buyer, 
and a 16-year-old boy—were also cold 
and wished to have the affair over. Even 
the muse of history, we may imagine, got 


impatient and had to blow on her stylus- 
holding fingers to keep them warm. 

‘Wilbur hastened to oblige. He covered 
aground distance of 852 feet in 59 seconds, 
whereupon Clio said, “‘So that’s that,” 
and the meeting adjourned sine die. 
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| seemingly known and recent ori 


Poisons in “Bootleg Booze” 
Contnat fom 0242) 
public is disposed to resort to liquor of 


the impression that its loeal ori 
it safe and pure. 

“The almost inconceivable conditions 
under which moonshine is manufactured 
are responsible largely for its dangerous 
character. ‘The moonshiner has no scru- 
ples regarding the fate of the ultimate 
consumers. He has no conception of the 
proper facilities with which to work or the 
time needed for producing a drinkable 
Product. He lets his mash ferment in un- 
clean barrels, washtubs, and other similar 
receptacles, in dark, musty cellars, or in 
the open woods. Under such conditions the 
development of wild yeasts or unwhole- 
some fermentations becomes inevitable. 
‘The vessels used become unspeakably 
filthy and ill-smelling after repeated use 
without cleaning, and the unprotected 
fermenting mixture attracts animal life 
of every description.’ 

“The old-time distiller of the South 
would view with contempt the moon- 
hiner of today," Linder added to the 
above. “This artist knew that he 
must discard the heads and tails of hin 
distillation—the first and final ‘runs’ 
which passed through his still 


“TAH moonshiner of today uses heads, 

tails, and everything, and sells it as it 
stands, He refuses to discard anything that 
akes volurse. Poisons pay good profits. 
“Another danger lies in the haste with 
which the stuff is placed on the market 
Whisky should be allowed to age. In 
pre-prohibition days the aging process 
covered from one to eight years, while 


the insides charred. 
“Sometimes an appearance of age is 
iven by putting concentrated Iye in the 
mash, to hasten fermentation. More than 
‘once government agenta have found as 
high as 200 empty lye cans in a single 
place. Lye is very poisonous.” 
Extracts from reports of prohibition 
agents in various states shed considerable 
light on the almost unspeakable condi- 
tions under which liquor is manufactured. 
“Moonshiners are dipping water from 
the North Canadian River,” reports, 
Director Millard F. Meadows, of Okla- 
homa, “below the point at which the 
city sewage is dumped into the stream. 
‘The water is used in souring the masb.”" 
“Most of the whisky,” reports Director 
Daily of that made in Mississippi, “is 
made from rotten grain, black strap 
molasses, shorts, chops, and the like. Old 
cans, tea-kettles, coffee-pota, and oil 
barrels are used as cookers. ‘The insides 
of these vessels are unspeakably filthy. 
All kinds of bugs gather on the stinking 
stuff and finally drown in the spirits, 
‘Texas, Colorado, and Minnesota sent 
in similar reports. 
"Near Homer, Ohio, raiders found a 
stock of whisky buried in stable manure, 
and the makers frankly stated that this 
| was their method of aging their product. 
| These are merely a few extracts from 
| reports selected at random from the 
government files. ‘There are thousands 
of others. 


tthe liquor rested in wooden barrels with | 


It BURNS 
the Smoke 


by mixing it 
with a supply 
of super-heat- 
ced air (oxygen) 
over the fuel 
bed. That's 
why the 


CROWN saver 


is warranted to save at least 20% of 
your coal bill and often does much more, 

fully used for 10 years. | We have 
just issued a cetailed description of the 
Crown. If you are buying coal for con= 
sumption in a factory, store, residence, 
apartment building, school, church, 
theatre or greenhouse, wite us today 
(or proots. 

Splendid sales proposition for live diss 
tributors.. Wei if your territory 
is open, 

CROWN FUEL SAVER Co. 
wR. Ton Ste ‘Richmond, Indiana 


ant 
mt it 
ai Get sopiy, FREE 


‘790 Siuaee Bide, St, Lous, Mo. 


‘Make$75aWeek onthe Sid 
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| He Has Staged More Battles 
than Napoleon 
| ; 


| bet that she doesn’t mention how it hap 
pened. The stars earn their big salar 

| ge iBravest of all of them, are Gloria | 

Swanson and Henry B. Walthall. 
in one picture it was my job—and 

incidentally it was the toughest job of my | 
whole eareer—to blow an entire dirt 
trench over Walthall. ‘That he was to be 
buried under 10 or 12 feet of earth didn’t 
seem to worry him. ‘Slim,’ he said, ‘ean 
you do it?” 


id Walthall, 
“The shot went off, and it took exactly 
six minutes for 10 men to dig Walthall 
| out from under that pile of dirt. When 
they dragyed him into the air once more, | 
he was a little white around the gills and | 
a little out of breath, but his ‘Great 
work, Slim,’ meant far more to me than 
the magnificent thrill the test pictures 
showed next day. 


“ AND Gloria Swanson—God bless her 
i the gamest little woman I 
have known, "No doubles for her 
plosive scenes, nor temperament. —§ 
is just a great little trouper who whole- 
heartedly" would eat a dozen sticks of 
dynamite if it were necessary for a scene.” 
‘A wood fire will not photograph, hence, 
‘it was one of Hoffman's jobs to 
chemical that would give every 
‘ance of roaring flames. ‘The remarkabl 
part of it jn that he found one that would 
burn without damage. Give him your | 
finest piece of tapestry or antique furni- | 
ture and he will set i all ablaze with this | 
chemical, then return it to you une 
seratehed. Or he can set a roomful of 
Claborate furnishingn afire, let it burn a | 
while, then 
cannot tr of the flames 
even on the most delieate of wallpaper. 
‘The mysterious chemical will flame just 
so long without burning, A second 
longer and the whole works is ruined 
Consequently, this sort of shooting 
mands split-second timing on the part o 
both Hoffman and the cameraman 
Dynamite has the same sort of tem- 
perament as a tiger. It is docile for just 
| so long, then, like the big eat, itis likely 
to do the unexpected, So it is not safe to 
love respect for dynamite. It isn’t a to 
and men who handle dynamite daily as a 
business are very careful of their safety 
Has Hoffman ever been burned? 
It happened the way all accidents 


JABYLUCK, like all women, ie fete 
‘The moment a man deserts his chosen 
profession, Miss Fortune begins vamping 
him. Witness the lion-tamer who was 
poisoned by a pet kitten’s scratch, and 
the steeple-jack who fell downstairs and 
broke his leg. Add to them Hoffman, who 
was asked to hold a lighting torch (a | 
Hare that lights scenes in night movies | 
when electricity is not available). Tt 
exploded in his face and peeled off most 
of his skin. ‘That Hoffman is with us to- || 
@ay is due to a wealth of vitality and a pal 
who parted with great patches of ski 
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How to Build a Wave Trap 
(Contin rom 20507 


‘causing most of the trouble. 

If, on the other hand, several stations 
are interfering with the one you want 
to receive, the parallel connection may 
prove more useful: for when the wave 
trap is hooked up in this fashion, it is 
tuned to the station you want to receive 
and signals from all stations on other 
waves are cut down in strength. 

It is desirable to mount the wave trap 
1 foot or more from the receiver so that 
the magnetic coupling between the coils 
in the wave trap and the receiver will be 
at a minimum. 

‘Tuning the wave trap is very simple. 
‘When it is connected in series, the re- 
ceiver iteelf is tuned first to the wave of 
the interfering station, and then the dial 
fon the wave trap is turned slowly 
until the signal disappears or is as weak a3 
possible, Then the receiver is retuned to 
‘the wave of the desired station. Tuning 
the wave trap in the parallel connection 
is exactly the reverse, The desired 
station is first tuned in on the receiver 
and then the wave-trap dial is adjusted 
until the interfering signals are cut down 
as much as possible. 


NOW for the adjustment of coll 4. If 
‘you have too many turns in this coil 
when the wave trap is used in the series 
connection, the wave trap will be too 
effective; that is, it will cut down the 
signal strength of the station you want to 
receive, besides eliminating the undesired 
In the parallel connection, on the 
other hand, too few turns make the wave 
trap very effective at the expense of th 
signal strength of the station you desire to 


coll A’ reduces the effectivences of the 
wave trap. 
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Recent Publications 


Romance in Science, by Bessie I. Mil~ 
ler, Ph.D, professor of mathematics in 
Rockford ‘College. A collection of lec- 
tures on various scientific topics. 

Ancient Hunters and Their Modern 
Representatives, by W. J. Sollas, Se.D., 
professor of Geology and Paleontology 
at Oxford University. Third edition of a 
popular work on archeology. Illus 
trated. ‘The Macmillan Company. 

The Story of Copper, by Watson Davis, 
C.E. An interesting, non-technical his- 
tory of the first of the useful metals. ‘The 
Century C 

Theory of Gases, by Eugene 


The Planning, Erection ‘ond Operation 
of Modern Open Hearth Steel Works, by 
Hubert Hermanns. D. Van Nostrand 
Company. 

The Blements of Mackine Design, by 
$. 5. Berard, Brown University, and E. O. 
‘Waters, Sheffield Scientific School (Yale), 
D. Van Nostrand Company. 

‘Space and Time, by Carl Benedicks, for- 
merly professor of physics at the Univer- 
sity of Stockholm. Discussion of the ideas 
of space and time as developed by Ein- 
stein from an experimental physicist’s 
standpoint. ‘E. P. Dutton & Co. 
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Here Are Correct Answers 
to Questions on Page 69 


1, They are forced up by atmospheric 
Pressure. When you suck on the straw, 
that makes a partial vacuum in your 
mouth and in the upper part of the straw. 
Instantly the preasure of the air outside 
forces some of the liquid into your mouth, 
just as it does with any kind of a suction 
pum 


2, To prevent the breaking of their ear 
drums. ‘The part of the ear back of the 
drum communicates by means of tube 
with the throat. If the mouth is open, 
the air wave from the fired gun goes in 
through the throat as well as into the ear. 
Its push against the outside of the drum 
will be neutralized by an equal push 
against the inside. 


3. Several kinds are known. ‘The com- 
monest is made by dissolving a little co- 
halt chloride in ‘water. ‘This makes a 


it will take up’ moisture. ag 
air, turn light pink and disappe 
may be repeated many times 


4, ,, Neatly 1,600,000 miles; about 1814 


in from the 
This 


5. ‘The waves wear down the rocks and 
break them up. ‘The fine dust that is 
produced is carried out to sea by the 
water und is deposited on the bottom, but 
the coarser particles stay on the beach 
‘and make the sand. 


in which the sun is cooler and 
ive out quite so much heat and 
‘They are believed to be eaused by 


light, 
reat whirling storms in the surface layers 


Some of them are large 
enough for five or six spheres like the 
earth to be dropped inside the whirling, 
enter of the storm, 


of the sun, 


7, Hydrogen peroxide sets free an ex 
cially aetive kind of oxygen, ‘This active 
oxyeen corabines, cherseally with the 
colored, substances in the bale and turns 
them Into “other. ¢ 


&, If there were any air inside the bulb 
the hot tungsten in the filament would 
combine with the oxygen of the air and 
burn up, Just as a cotton thread: would 
‘burn up in a hot furnace, 


9, By means of a blanket of fat that 
almost entirely surrounds the body. It 
is this fat or blubber that provides much 
of the oil we get from whales. 


10, Because it is only when it is hot 
that it emits the continual stream of 
electrons needed to operate the vacuum 
bility of hot metallic wires 
lectrons in a vacuum is what 
scientists call “thermionic emission.” 


11. A kind of eucalyptus, or blue-gum, 
which grows in, Australia. Individual 
trees of this species have been known to 
grow 400 feet tall. 


12. This is another effect of the chemical 
discharged by your adrenal glands. ‘This 
chemical makes all the tiny’ blood vessels 
in the skin and in the surface layers of the 
body contract so that most of the blood is 
squeezed out of them. Of course, this 
hhas the effect of making your face ‘seem 
whiter. 


The Factory Back of Micadons 


Little Micadons—made with keenest care 
in a great factory. Made so accurately, 
and with such permanent capacity that 
they are accepted as the standard fixed 
condenser of radio all over the world and 
are found in 90 per cent of all radio sets. 

In buying fixed condensers be 

sure and ask for Micadons 
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AN RCA PRODUCT | 
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BRADLEYSTAT 


A distinctive series of radio units 
forset builderswho seek superlative results 


E™= amateur yearns for perfection in his radio 
receiver. Better quality, greater volume, and 
closer selectivity are the requirements of discrim- 
inating radio enthusiasts, and the circuits which 
meet these requirements are inevitable favorites. 


The experienced set builder has learned the value 
of fine radio parts, and he knows the important 
part they play in getting maximum results from a 
selective circuit. Hence, it is not strange that the 
Allen-Bradley line has gained increasing popularity 
with the introduction of the super-selective hook- 
ups. In fact, for stepless, noiseless, perfect control, 
Allen-Bradley Radio Devices haveno peers. Your set 
will be a better set if you use them. Let us send you 
an illustrated folder about the Allen-Bradley line. 


Co. 


Electric Controlling Apparatus 
293 Greenfield Ave., Milwaukee, Wis. 


Manufacturers of graphite disc rheostats for over twenty years 


COLGATE'’S 


softens the beard at the base 


YESTERDAY ~ 
Many men have been 
both, in spite « 
needless as four-v 
Te is wel 
h 
Behind Uncle 
| begonias there may ha 
| 
ould | Colgate’sRa Cream makes 
f whiskers | a wonderful lather for easy and com- 
| vd iebesh - fortable shaving. 
salsa Whe in dees = It emulsifies the oily coating upon 
ketful of furnicure 10 mks bin each hair of the beard, permitting 
seem what he is no | moisture to penetrate and soften it at 
Colgate’sR Cr ; 7 
Pride vac the base, where the razor’s work isdone. 
fort ou ie hat whisk You will reali: S$ SOON as you try 
have ceated to er and few it that Colgate’s gives a better shave. 
of them | It leaves the face soothed and velvety. 


Thousands of men are turning daily 
to this new comfort in shaving. 


